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BEV &haww 


FOR SERVICE 


For Air Forces and Commercial Operators this freight 
transport is the ideal vehicle for the future. 

As the “ Beverley” it carries troops and equipment such 
as armoured vehicles and guns, which can be dropped 
into action by parachute or landed on small advanced 
airfields. 

As the commercial “ Universal” it can carry 42 passen- 
gers, tractors, motor cars and other bulky loads up to 
22 tons in weight. 

The basic aircraft is readily convertible to either role. 
There is no need for concrete runways—the freighter 
operates equally well from grass, hard desert tracks or 
jungle airstrips. 

For Bulk transport problems consult 


+e Blackbur. 









































Blackburn and General Aircraft Limited, Brough, E. Yorks 
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Christmas Greetings 
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THE PEOPLE WHO MAKE THINGS EASY IN THE AIR 
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THE HYMATIC ENGINEERING COMPANY LIMITED-REDDITCH-WORCESTERSHIRE 
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Powered Control 
with 
Simulated Feel 


.. . for the operation 
of ailerons, elevators 
and rudders on all 
high-speed aircraft. 


Designed and developed by a Com- 
pany whose reputation based upon 
nearly half-a-century’s devotion to the 
Industry has been progressively en- 
hanced, HOBSON Powered Flying 
Controls and Feel Simulator Units are 
now being fitted to many of Britain’s 


latest aircraft. 


Aircraft manufacturers continue to 
specify HOBSON products safe in the 
knowledge that their own reputations 
for the production of reliable high 
performance machines are matched by 
the established reputation of H. M. 
Hobson Ltd., for the supply of import- 
ant aircraft components of proved and 


unsurpassed worth. 


Hobson 


POWER FLYING CONTROLS 


GAS TURBINE ENGINE CONTROLS 
INJECTION CARBURETTERS 
AIRCRAFT COCKPIT CONTROLS 








H.M.HOBSON LIMITED - FORDHOUSES - WOLVERHAMPTON 


Licensees on U.S.A. and Canada: Simmonds Aerocessories Inc. Tarrytown, NEW YORK, U.S.A 

Licensees on italy. Secondo Mona, SOMMA LOMBARDO 

Agents in France Societe Commerciale et Industrielle Franco-Britannique, 48 Avenue 
Raymond Poincare, PARIS XVI 

Agents in Australia: Aeronautical Supply Co. Pry. Ltd., 210 Victoria Street, MELBOURNE, Victoria. 

Agents in Spain: Senor Ramon Escario, Nunez de Balboa, 29, MADRID. 

Agents in Eyypt and Syria. T. G. Mapplebeck, 48, Sharia Abdel-Khalek Sarwat Pasha, CAIRO, Egypt. 


Agents in Israel > Curt Isracl, P.O.B. 1999, TEL AVIV. 
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DUAL VOLTAGE 


at the turn of 





* Although weighing only 
37 cwts. this set has proved 
easily capable of starting 
the largest jet and turbine 
engines at either 28 or 112 
volts. A 40 kw. continuous 
output is also available for 


aircraft servicing. 


this switch 


The illustration shows our type G.S.7, 
ground power unit. It incorporates a 6-cylinder ROLLS- 
ROYCE engine driving our specially developed dual voltage 
generator. The engine and generator are unit mounted 
making for compactness and perfect alignment. Two separ- 
ate output cables are provided giving either 28 volts or 112 
volts as required. The change-over is made by means of one 
small selector switch mounted on the control panel. All the 
most advanced protective devices are incorporated, to safe- 
guard the aircraft and generating sets completely. 


(PATENTS APPLIED FOR) 


SPECIFICATION AVAILABLE ON REQUEST) V ia 4 N 0 N 8 





VERNONS INDUSTRIES LTD 


VALLEY ROAD 


BIDSTON 


| INDUSTRIESLTD 


BIRKENHEAD. Phone: BHEAD 6416 
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IN and OUT of H,S0,, H,0,, DTD 44D 
(and don’t forget the Glycol) 


The things we’ve done to the Nyloc! First we plunged it in and out of F75, DTD 44D, and Glycol. And to 


clinch the matter, we gave the nylon insert a bath in Sulphuric Acid and Hydrogen Peroxide. The nylon still 
behaved in the same way, moulding itself round the bolt and taking up the tolerance without damaging the 
thread. But though it’s gentle with the belt the Nyloc’s a pretty tough nut. Nothing will move it 
until you take a spanner to it—and you can use it over and over again without loss of torque. 
We have decreased the overall height and The Nyloc Cap Nut has an insert and capin 
weight of the Nyloc without affecting its 
thread length and screwing torque. The 
Nut is easier to use in restricted spaces. 


Nyloc Stiffnuts 


Enquiries to: 


SIMMONDS AEROCESSORIES LIMITED 
Byron House, 7-8-9, St. James’s St., London, S.W.!. WHitehall 5772 
Head Office & Works:—Treforest, Pontypridd, Glamorgan. 
Branches:—Birmingham, Stockholm. Copenhagen, 
Johannesburg, Melbourne, Sydney, Amsterdam, Milan & New York. 


A MEMBER OF THE FIRTH CLEVELAND GROUP 


one integral moulding. Used with a‘Dowty’ 
Seal it gives a leak-proof seal suitable for 


use on pressurised cabins and fuel tanks. 
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AIR-DAMPED 


ANTI-VIBRATION MOUNTS 


of exceptional performance: 


FOR THE PROTECTION OF AIRBORNE EQUIPMENT 


vibration isolation 
Improved 

shock absorption. 
Low permanent 
set and drift 


Operation over 


© wide temperature range. 


Minimum side sway 


Wide load range with 
uniform performance. 


Air-damped BARRYMOUNTS have been specially developed to 
provide assured protection for sensitive equipment against shock 
and vibration. An outstanding feature is their remarkably uniform 
performance over the full range of rated load variation. 

Over 1,000,000 BARRYMOUNTS go into use every year for the 
protection of every type of air-borne equipment, from the lightest 
amd most delicate instruments and electronic devices to apparatus 
up to 140 lbs. weight. 

There are also BARRYMOUNTS available for specialised vehicle- 
borne and ship-borne equipment applications. 


Made in England under licence from 
the Barry Corporation of U.S.A 
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Air-damped BARRYMOUNTS 

are supplied in a wide range of 

sizes for Rated Loads of from 0.1 
to 35 lbs. 


MINIATURIZED BARRYMOUNTS ARE 
USED IN THE BRISTOL “BRITANNIA” 


Write for techmcal bulletins 
CEMENTATION (MUFFELITE) LTD., B A R RY M 0 U N T $ 


39 VICTORIA ST., LONDON, S.W.1 (ABBey 5726) 





EVERYTHING IN SHEET METAL WORK 





CABINETS 
for RADAR,RADIO 
and TELEVISION 


DYNAMO and 
MOTOR CASES 


COACH AND 
BUS BODIES 


Municipal 
and other 
ALL METAL 
Vehicle Bodies 


| 


FOR AIRCRAFT AND AUTOMOBILE 


ae 


— s 














Refrigeration 
COLD STORAGE 
HEATING 
DRYING 
Air Conditioning 
MINING 
Light Assemblies 


Components 
STRUCTURES 














TELEGRAMS: 
BROMELPAR, SOUTHTOT 


LONDON 


in 
SHEET METAL 


TELEPHONES: 
TOTTENHAM 
2257, 2258 & 2259 








161 WEST RD., TOTTENHAM 


LONDON, N.17 
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The Aeroplane’ photogradh 
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COLINDALE - LONDON - N.W.9 TELEPHONE: COLINDALE 8123 (6 lines) 


Factories: London - Surrey - Scotland Associated Companies: U.S.A & Holland 
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The two famous firms of T. M. Birkett 
and Sons, Ltd., and Billington and 
Newton, Ltd., have pooled their un- 






rivalled non-ferrous casting facilities 





and experience, to give the customers 





of each an even better personal service. 
The combined firms will operate from 






a new headquarters at Hanley, but 






- foundries and machine shops will 





remain at Longport and Hanley. 








Castings from a few ounces to 10 tons in 


‘\ - 
y NEW N AME phosphor-bronze, gun-metal, aluminium-bronze, 


manganese-bronze, and light alloys. Precision- 


cast in am old tradition machined bushes and bearings. Specialists 
in high-tensile aluminium-bronze castings, 
of PERSONAL SERVICE 









centrifugal-cast wheel blanks, and _ chill-cast 





rods and tubes. 





T. M. BIRKETT, BILLINGTON & NEWTON 


LIMITED 











of Britain’s Largest 


NON-FERROUS 
Foundries 


So) Jet Hight - 


? ‘ Instrument flight training has now been 


Hanley, Stoke-on-Trent. Telephone: Stoke 22184. 











brought into line with modern jet 






aircraft through the A.T.50. 


The FIRST BRITISH JET 
INSTRUMENT FLYING TRAINER 


4s adopted by the Royal Air Force. 

















@ Complete jet instrumentation and 
controls realistically reproduce the 
performance of a single engine jet 

aircraft. 

@ Full radio aids including 1.L.S., Radio 
Compass and fully Automatic Radio 

Range and S.B.A. 


AIR TRAINERS LIMITED 


BICESTER ROAD - AYLESBURY - BUCKS - Tel.: Aylesbury 922 
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Aviation relies on... 


In research and development, in design 
and production, photographic methods play 
a vital part—and in all these fields, the aircraft industry 


relies more and more on Ilford photographic materials. 


The Ilford Technical Information 

Book is an indispensable work of reference 

for al] engaged in industrial and scientific 
photography. It contains full technical data for 


all Ilford sensitised materials with 


useful information on exposure, processing 


and the various technical photographic materials 


applications of photography 


upoRD UNITED - LPORD LONDON in the service of industry 
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U.S.A. BUYS MORE ROLLS-ROYCE 
PROPELLER TURBINE AERO ENGINES 








Capital Airlines 


have now 


60 Vickers Viscounts on order 





powered by 


ROLLS-ROYCE 
DART 


PROPELLER TURBINE AERO ENGINES 


ROLLS-ROYCE LIMITED - DERBY - ENGLAND 
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Industry or Infantry ? 


VERYONE is agreed that Great Britain cannot afford to waste or misuse skilled 
manpower. During the last few years there have been all too many deplorable 
instances of apprentices completing their technical training in the aircraft industry, 

only to be whipped into uniform for many non-productive months of square-bashing 
and spud-peeling. 

National Service is an unfortunate necessity, and we would be among the last to 
suggest favouritism in selection or the opening of additional loopholes for those who seek 
to avoid it (men, we may add, who by peeling potatoes would probably be doing a more 
useful job than at any other time in their lives). 

The plain fact is that as a result of conscripting trained draughtsmen and engineers 
the country is getting its new military aircraft later, and is also losing orders from 
abroad, through lack of capacity to handle design and drawings in a reasonable time. One 
of the major manufacturers recently quoted to us figures in months for the delay in 
production of a new first-line aircraft, occasioned by the loss over a period of a consider- 
able number of young draughtsmen—trained by the company—for military service. 

The situation is aggravated by the fact that some of these men do not return to the 
industry which has spent time and money in training them; and it is in any case a 
ridiculous situation, because in the event of war these men would certainly be reserved 
for industry rather than be called to the colours. 

In the New Year, the trying shortages of craftsmen and technicians which all three 
Services are facing can be expected to lead to a new drive to obtain such specialists. 
This would be both necessary and commendable; but let there be no loss of perspective 
or selfish grabbing of men. Where will a man’s training be most profitably applied— 
and with the minimum of disruption? One engineer can either help to make an aircraft 
or help to operate it. Does the egg or the bird come first? 


Cash and Carry 


HILE we have heard none of the details of the case at first hand, we are on 
WW princi sympathetic towards Aly Khan, who was not allowed to board a 

Viscount on which he had booked a seat to Dublin. Apparently he arrived a 
little late at London Airport. We have felt for some time past that there is still too 
much of the “It’s a privilege to fly with us” attitude about airline staffs. 

Obviously there must be system and time-keeping, and so long as the services of 
Customs and other officials have to be retained they must be given time to do their jobs. 
Even so, when a passenger has paid his fare—a large one and in advance—he has a right 
to expect a helpful rather than an obstructionist attitude in the event of his happening 
slightly to overstep the arbitrary deadline of twenty or thirty minutes before take-off. 
This is a very different thing from holding up the departure of an aircraft. 

What (we hear the uniformed cries from all sides) if everybody turned up late? We 
do not believe everybody would; some people habitually arrive early, many others use 
the airline bus. However, we are concerned with attitude as much as practice; if air 
travel is going to become really competitive with surface transport these arrangements 
will have to be better buttoned-up. That improvements in passenger handling and 
aircraft turn-round are possible is already evident at many American city airports. 

As for air freight from London. . . how many hours’ or days’ prior delivery are 
required for clearance and completion of papers? This is another matter that will call 
for improvement before freight becomes a really important item for British operators. 


% STRANGE neighbours in this seasonable issue—atomic capability and 
‘Junior Flight’’; supersonic fighters and Sherlock Holmes. Strange 
world. Strange times. But over all the sincere and never-changing 
wish—A MERRY CHRISTMAS ed os ve tv tr tr 
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FROM ALL 
QUARTERS 


Royal Lecture 


“HURCH House, Westminster, was filled to capacity on the 
evening of Thursday, December 16th, when the Duke of 
Edinburgh delivered the tenth British Commonwealth and Empire 
lecture before the Royal Aeronautical Society. The subject he 
had chosen was Aviation and the Development of Remote Areas. 
Sir Sydney Camm, president of the R.Ae.S., introduced the Duke, 
and later, after thanking him at the end of the lecture, presented 
him with a diploma of honorary fellowship of the Society. 

Surveying the uses of and the need for aviation in the various 
bush and outback areas of the Commonwealth, largely on the 
basis of his personal experiences, the Duke described first the 
conception of aviation in the outback. He went on to deal in 
turn with the uses of aircraft for agriculture, pest control, survey- 
ing and freight-carrying, and for other uses such as the flying 
doctor service in Australia. 

He next discussed the requirements for specially built aircraft 
for these duties, and submitted that the British aircraft industry 
should not ignore the Commonwealth’s demand which clearly 
existed at present. 

In his conclusion, the Duke said “Aviation has become a vital 
and integral part of the civilization of the countries of the Com- 
monwealth and Empire and their further development depends 
upon operators demanding, and the aircraft industry producing, 
machines capable of doing a wide variety of work cheaply and 
efficiently.” 

A full account of the Duke’s lecture will appear next week. 


Fighter Deliveries 
NDISGUISED concern about the rate of delivery of new 
fighter aircraft was expressed in the House of Commons on 
December 16th by the Prime Minister. 

He said that monthly reports had been made to him for a long 
time past, and he had studied them “not without anxiety.’ 

Later, in reply to Mr. Frank Beswick (Lab., Uxbridge), he said 
he was quite certain that everything in human power, assisted by 
super-priority, had been done to introduce modern swept-wing 
aircraft into service—“but whether the results had achieved all we 
hoped for, or wished, is another matter.” 

Sir Winston rejected the suggestion of a Royal Commission to 
inquire into delivery delays, but said that full statements should 
be made on the position after the Christmas recess by those 
ministers concerned. 

The Prime Minister mentioned the possibility of “some special 
occasion” for a debate, although the matter could clearly be ven- 
tilated when the House considered Defence, Supply and Air 
Estimates early in the new year. 

Speaking at the recent 50th anniversary dinner of the Royal 
Society of British Sculptors a few days earlier, the Secretary of 
State for Air, Lord De L’Isle and Dudley, V.C., had also referred 
to the matter of fighter deliveries. 

The Minister said: “I have noticed a certain number of com- 
ments lately about the late delivery of aircraft. I am not going to 
pretend that the development of our new fighters has gone as 
well as we had planned and expected. I for my part want to say 
that as far as the air goes the state of affairs is not nearly so 
depressing as has sometimes been made out. 

“The Hunter is a beautiful aircraft, lovely to look at, the pilots 
tell me, wonderful to fly. You would not think from the tone of 
some of the comments recently published that we had already 
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THE DUKE OF EDINBURGH becomes an honorary fellow of the Royal 
Aeronautical Society. Sir oer Camm, the president, hands him his 
iploma. 


three squadrons in service and enough aircraft would soon be 
available to form as many more.” 

It is difficult to see how the Press in general could have told 
its readers that three Hunter squadrons are now in existence 
unless given that information by the Air Mini The Minister 
might have added, moreover, that—repeated applications notwith- 
standing—the Press has been afforded no facilities to visit the 

new squadrons. On the occasions of visits to the Royal Air Force by 
foreign missions or dignitaries—the German ay ey dele- 
gation on November 26th, for example—the ss has been per- 
mitted to examine and photograph as many as four Hunters. 

Other references in the Air Minister’s speech were to the all- 
weather Gloster Javelin, which he said was progressing well, and 
would soon be in squadron service, and also to the Vickers 
Armstrongs Valiant, which far outclassed in striking power any- 
thing that the Service had previously had and which would also 
be in service in the near future. 


The Rotodyne’s Eland 


INCE the Napier Eland was first fully described in our issue of 

July 23rd last, this neat turboprop has frequently been in the 
news—the latest occasion being last week. The basic engine is a 
single-shaft unit, with a ten-stage 7:1 compressor, six tubular 
combustion chambers and a three-stage turbine. The design 
embodies various unique and valuable features which increase 
the mechanical and combustion efficiencies and make the Eland 
particularly easy to overhaul. 

One version of the Eland is being developed specifically for 
application to rotating-wing aircraft supported by a gas-driven 
rotor and propelled by conventional airscrews. The Napier gas- 
turbine division are devoting much effort towards the development 
of power units for advanced types of helicopter; the first result 
of this work that could be published was the Oryx, a gas turbine 
arranged to deliver all its power in the form of hot gas diluted 
by air from an auxiliary compressor. 

The new Eland, which has the Ministry rating NE1.3 and the 


IN THE NEWS: The U.S.A.F. 47th Bombardment Wing (light) have been much in the news of late, owing to their atomic capability and the fact 
thet they ore permanently based at Sculthorpe, Norfolk. This line-up of their 70 North American B-45Cs recalls a similar picture which we 
published on July 25th, 1952, when the same aircraft arrived. During the intervening period, these ageing machines have given excellent service. 





AIR- AND SHAFT-POWER: This drawing of the 

Napier £.151 Eland illustrates the manner in 

which the auxiliary air compressor has been 

attached to the turbine end of the basic engine. 

The airscrew shaft is at the far left. The engine 
is described on this page. 


company number E.151, also has an auxiliary 
compressor. On the other hand (and unlike 
the Oryx) it also has a reduction gearbox and 
drive for an airscrew, so that the front end of 
the engine is almost identical with that of the 
standard “fixed-wing” Eland. To a great extent, therefore, the 
Rotodyne power unit will benefit from the considerable ground- 
and flight-experience now being gained by the basic Eland. 

The accompanying drawing shows the manner in which the 
auxiliary axial compressor has been mounted concentrically at the 
rear of the engine, supported by a structure carried by the main 
tubular engine-mounting. The compressor is fed from a plenum 
chamber, and is driven from the main engine via a Sinclair-type 
hydraulic coupling; the drive to the airscrew reduction gearbox 
is permanent. 

In the Fairey Rotodyne, the big 90ft rotor has four hollow 
blades, each of which contains ducting leading cold air to com- 
bustion jets at the blade tips. This air is supplied entirely by the 
auxiliary compressor, the outlet from which can be seen as a 
circular flanged hole directly above the rear of the engine. The hot 
exhaust from the gas turbine passes out through a bifurcated 
duct on either side of the auxiliary compressor. 

During the brief take-off run and climb-out, the Rotodyne will 
be supported by its tip-burning rotor. The hydraulic clutch to the 
auxiliary compressor will be filled with oil, so that the slip is no 
more than two per cent; and each airscrew-drive, although running 
at full r.p.m., will absorb no more than about 50 h.p., owing to the 
fact that the airscrews will be in fully-fine pitch. As the aircraft 
climbs away, oil will be drained from the auxiliary-compressor 
coupling, so that the air delivery to the rotor will progressively 
decrease. At the same time, the airscrew pitch will be increased. 

In full forward cruising flight, the Rotodyne rotor will auto- 
rotate, and the auxiliary compressor will merely windmill under 
the influence of the air drawn through the rotor by centrifugal 
induction. All the power will be absorbed by the airscrews. 


Rolls-Royce Senior Appointments 


A NUMBER of senior executive appointments within the 
Rolls-Royce organization were announced last week. 

Lord Hives, C.H., M.B.E., L1.D., D.Sc., relinquishes the posi- 
tion of joint managing director, but remains executive chairman 
of the company. Mr. A. G. Elliott, C.B.E., ceases to be joint 
managing director and chief engineer and is appointed executive 
vice-chairman. 

Mr. J. D. Pearson, Wh.Sc., B.Sc.(Eng.), who is a director of 
the company and chief executive of its aero division, is appointed 
managing director, aero engine division. Dr. F. Llewellyn Smith, 
M.Sc., D.Phil., who holds corresponding positions in the motor car 
division, is similarly appointed managing director of that division. 

Mr. A. A. Rubbra, B.Sc., who has been deputy chief engineer, 
aero engine division, is appointed to the Board as a technical 
director. Mr. A. F. Kelley, B.Sc., general manager (manufac- 
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FERRY ROTODYNE: This impres- 
sion of a Fairey Rotodyne empha- 
sizes its potentialities as a car- 
ferry transport. Its rear-loaded 
fuselage will be capable of accom- 
modating three cars and 12 pas- 
sengers—virtually the same load as 
that carried by Silver City’s Bristol 
Superfreighters. Alternatively, the 
Rotodyne could carry 45 passengers 
or 11,000 Ib of freight. 


turing) aero engine division, is appointed to the Board. Mr. A. A. 
Lombard, F.R.Ae.S., becomes chief engineer, aero engine divi- 
sion. Mr. D. R. McDonald, C.A., is appointed secretary to the 
company, in succession to Mr. G. D. L. Carnegie, who has 
resigned. 

Mr. Pearson joined the aero-engine design staff in 1933, and 
has since travelled extensively in connection with the company’s 
overseas business; he has also played an important part in organ- 
izing production at new plants, both during the war and for the 
recent rearmament drive. Dr. F. Llewellyn Smith also joined 
the company in 1933, as a graduate engineer; though closely con- 
cerned with Merlin production during the war, in recent years 
he has been engaged mainly on the car side of the business. 

Mr. Rubbra has been with Rolls-Royce for 29 years, special- 
izing in aero-engine design; in 1940 he was appointed chief 
designer, aero engines, and in 1951 deputy chief engineer. Mr 
Kelley’s connection with the company began in 1939, when he 
acted as a consultant on works layout and organization; he was 
appointed assistant works manager at Glasgow in 1940, returned 
to consultancy after the war, and rejoined Rolls-Royce in 1949, 
being appointed general manager, manufacturing, in 195r. Mr. 
Lombard, who joined the company 1943, has been closely con- 
cerned with gas-turbine design, particularly at the company’s 
northern factories; he was made chief designer, aero division, in 
1949. Mr. McDonald joined Rolls-Royce in 1938. 


Hunting Percival Exports 
MANNED by personnel of the Royal Swedish Air Force, and 
carrying two of the makers’ technicians, the first of “a 
substantial number” of Hunting Percival Pembrokes left Boving- 
don on December 15th for an airfield near Stockholm. The 
Swedish Pembrokes are similar to those supplied to the R.A.F 
and have rearward-facing seats for ten passengers. Deliveries of 
similar aircraft have already been made to the Royal Belgian Air 
Force and the Royal Rhodesian Air Force. 

Five days before the first of the Swedish Pembrokes left 
England, a second batch of Provost T.53s—numbering three air- 
craft—left Croydon for Rangoon. As previously, they were flown 
by pilots of Fieldair, Ltd., a company of the Hunting Group which 
specializes in the air-delivery of any type of aircraft to destinations 
throughout the world. 


DERBY RE-APPOINTMENTS: In addition to Lord Hives and Mr. A. G. Elliott, whose features are familiar to many of our readers, those concerned 
in the new Rolls-Royce appointments (see news item in column I above) are, left to right: Mr. J. D. Pearson, Dr. F. Llewellyn Smith, Mr. A. A. Rubbra, 
Mr. A. F. Kelley, Mr. A. A. Lombard and Mr. D. R. McDonald. 
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NEW 
PUNCH 


for 
SUFFOLK 


FLIGHT” PHOTOGRAPHS 


Two of the new Republic F-84F 
Thunderstreaks take off in forma- 
tion from R.A.F. Bentwaters, Suf- 
folk, to give the first demonstra- 
tion of this aircraft in England. 
They belong to the 81st Fighter/ 
Bomber Wing, U.S.A-F. 


The Republic Thunderstreak and Tactical Atomic Capability 


[ has never before been officially admitted that any 

U.S.A.F. units capable of delivering atomic weapons were 

permanently based in this country, but on December 10th 
Brig. Gen. J. D. Stevenson, commander of the 49th Air 
Division, U.S.A.F., revealed that for the past 2} years the 
American Air Force’s crack 49th Air Division has been pre- 
pared to deliver the decisive punch wherever the NATO 
forces might require its assistance. 

It was five years ago that General (then Colonel) Stevenson 
suggested the delivery of atomic weapons by tactical fighter- 
bombers, and though his suggestion met with considerable oppo- 
sition, development of the weapons and the aircraft was begun. 
Then, early in 1952, General Stevenson said, the 8lst Fighter/ 
Bomber Wing was deployed to England “on a crash basis,” at 


considerable expense and outside any American commitment to 
NATO, to provide a deterrent to aggression in Europe. How 
great this deterrent was would probably never be known, but the 
striking power which the 8lst’s F-84Gs then provided was equal 
to the combined destructive power possessed by every U.K.-based 
World War 2 bomber equipped with its full bomb load, and was, 
and still is, sufficient to stop an aggressor dead in his tracks within 
48 hours of his crossing the Iron Curtain. 

General Stevenson together with Major-General R. C. Wilson, 
commander of the 3rd U.S. Air Division, was speaking at a 
demonstration at R.A.F. Bentwaters, Suffolk, of the first Republic 
F-84F Thunderstreaks to go into service in this country. An 
initial quantity of them has been delivered to the 8lst 
Fighter/Bomber Wing during the last two months, and the whole 
of the 49th Air Division will eventually receive them. The 
Division includes three Wings, the 8lst and 20th with F-84s 
and the 47th Bombardment Wing (Light) with B-45s, all based 
in Norfolk and Suffolk. The pilots and the commanders are picked 
personnel, most of them having very considerable experience of 
fighter and fighter-bomber operations during and since World 
War 2. In fact, Colonel Holt, commanding the 8lst F.B.W., 
stated that in his Wing alone there were 36 pilots who had flown 
P-47 Thunderbolts during World War 2, and the high average 
age of all the pilots was only now being slightly reduced by the 
urrival of freshly trained personnel from Air Training Command 
in the U.S.A. 

The F-84G Thunderjet (except for its atomic capabilities) is 
well known, both in the U.K. and in NATO generally. Over 
4,000 have been built at the rate of nearly 170 a month, and large 
numbers supplied to NATO countries under M.D.A.P. It has 
a good performance, but is particularly notable for its very long 
range which can be considerably extended with the use of flying 
boom air-refuelling. Formations of these aircraft have crossed 
both the Atlantic and the Pacific by this means. The Thunderjet’s 
successor, the F-84F Thunderstreak, is less known, although it 
is in quantity production and service with the Tactical and 
Strategic Air Command in America. The half-dozen or so which 
have so far reached the 8lst F.B.W. were delivered by sea to 
Portugal and flown thence to Bentwaters. 

The F-84F was originally a direct development of the G, but 
1 number of difficulties were encountered before the production 
version emerged powered by the Wright J65 Sapphire, and 
with a deepened fuselage, new tail and new wings. It has 
a maximum all-up weight of some 27,000 Ib, a ceiling in excess 
of 45,000ft, a range on maximum tankage of over 2,000 miles 
unrefuelled, and a top speed, without external stores, of 1.175 
Mach, which it can attain in a shallow dive. It can carry 22 
different combinations of armament and drop-tanks made up 
from rockets, 2,000 Ib, 1,000 Ib or 500 lb bombs, 230 U.S. gallon 


A “collar” attachment of four R.A.T.O. bottles, giving 4,000 Ib thrust 

for 13 seconds, is used to assist the take-off of the F-84F at its maximum 

weight of 27,000 Ib. One of the two assisted take-offs demonstrated 
at Bentwaters is shown here. 
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or 450 U.S. gallon tanks. Principal 
combinations are 24 rockets, or four 
bombs, or four tanks (two large, two 
small), or three tanks and a nuclear 
weapon. To facilitate take-off at 
heavy load, it can carry a jettison- 
able collar attachment of four 
R.A.T.O. bottles providing 4,000 Ib 
thrust for 13 seconds. Later models 
of the “F” will have a liquid-fuel 
rocket motor mounted internally in 
a small strake under the tail. This 
will supply 5,000 Ib thrust for much 
longer than 13 sec and might even 
be used for combat boost. The 
“F” can also be flight-refuelled 
through a boom, the connection 
for which lies under a sliding 
panel, at about 50 per cent chord 
in the upper surface of the port 
wing, close to the fuselage. 

The Thunderstreaks were intro- 
duced at Bentwaters with a short 
flying display. Four of the new 
“Fs” were shown in conjunction 
with four “Gs” supplied by the 20th 
F.B.W. (Colonel J. A. Dunning). 
Two of the “Fs” carried R.A.T.O. 
collars and the other two had a 230- 
gallon tank on each wing-root pylon. 
All eight aircraft started up with the 
assistance of ground generator trol- 
leys and taxied away to the end of 
the runway. As each pair prepared 
to take-off, the name, age, address, and matrimonial commitments 
of each pilot were announced over the loudspeaker. It was note- 
worthy that their average age was about 29 years. The “Gs” took 
off in two close pairs at three-second intervals, and left the area 
to form up. They were followed by the first pair of “Fs” which, 
despite their external tanks and swept wings, used less runway 
to get airborne. The last two aircraft took off separately, each 
roaring smartly skywards soon after its R.A.T.O. began to hiss 
out its thick trails of white smoke. They jettisoned the collars at 
another airfield before returning to demonstrate. 


The “F” is a fairly formidable aircraft, heavy and powerful and 
with a touch-down speed between 135 kt and 145 kt. Unaccus- 
tomed as they were to it, the pilots treated it with some respect. 
The subsequent display therefore consisted mainly of extremely 
fast, low runs followed by spectacular zoom climbs and rolls off 
the top, referred to as Immelmann turns by the commentator. One 
of the “Fs” suffered radio failure shortly after take-off, and rather 
than interfere with the flying programme, the pilot landed at 
Shepherds Grove. The remaining three continued to make fast 
and slow runs which were interspersed with formation fly-pasts 
by the F-84Gs. By the length of time for which the sound was 
heard before the aircraft passed, one would judge that these 
passes were as fast as anything seen at Farnborough this year, and 
on one occasion, when R/T conversation was relayed to the 
spectators over the loudspeakers, the pilot was heard through 
a blur of static saying that he was flying at 720 m.p.h. He was 
then about 20ft off the runway and had developed a very slight 
porpoising or phugoid motion through over-control. This 
is difficult to avoid with fully powered controls at high speed and 
low level. After a short while the three “Fs” came in to land. Their 
approaches were fast but did not appear inordinately difficult, and 
while the first two made normal touch-downs, the last machine 
landed short. It came in slowly and 
quite steeply and pulled up in about 
the same distance as was required 
for its take-off with R.A.T.O. 

The pilots did not demonstrate 
a sonic dive, probably due to the fact 
that the aircraft were fairly new to 
them and that permission for such 
manceuvres must be obtained be- 
forehand. Furthermore, the visi- 
bility was not quite sufficient to 
guarantee that the boom would 
arrive. The aircraft, as already 
stated, are quite capable of exceed- 
ing Mach 1 and can, in fact, 
approach very close to it in level 
flight when not carrying external 


distinctive plan form. 


A Thunderstreak shortly after landing 

with flaps down, air brakes out, and 

its slab tailplane at fully negative 
angle of incidence. 


A low-level high-speed run reveals the Thunderstreak’s 

This particular aircraft, which 

carried no external stores, had just jettisoned its R.A.T.O. 
collar at a neighbouring airfield. 
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stores. With these, a limitation of 
between M=0.9 and M=0.94 is set 
according to the type of stores car- 
ried. Incidentally, the centre section 
tanks are mounted at an appreciable 
negative angle of attack. According 
to the planned cruising speed for 
the sortie, one of three different 
shapes of tank is fitted. Tanks seen 
at Bentwaters were for maximum- 
range flying. 

The F-84F has a span of 37ft 7in, 
a length of 4lft 9in, an extreme 
height of 14ft 4in. Although origin- 
ally developed directly from the 
“G,” it has been considerably re- 
engineered and now bears only a 
superficial resemblance to it. The 
fuselage has been deepened to 
accommodate the Sapphire, so that 
the intake is oval. The air duct is 
bifurcated immediately inside the 
intake, with the pressure head and 
gunsight radar aerial mounted at the 
point of separation. The cockpit is 
faired into the fuselage contours 
with a hint of a “spine” leading to 
the base of the fin. The hood itself 
swings upwards and rearwards on 
three arms and is manually opened 
with spring assistance. A window 
on each side of the solid fairing pro- 
vides good rearward visibility. Fur- 
ther back in the fairing there are 
three buried aerials, one of which is for the radio compass. A 
further aerial is situated inside the plastic tip of the fin. Laminated 
glass fibre is used for most of these di-electric sections. 

The tailplane is a “slab” all-moving structure of considerable 
span and parallel chord, and the wings are constructed on the 
two-spar torsion box principle, with thick-section heavy stringers. 
There are neither slats nor boundary-layer fences, though the 
former will be fitted on later versions. The 0.5in guns are set 
“G”-fashion, four in the upper nose and one in each wing root, 
the wing guns being reloaded by belts passed through a small 
panel into the fuselage. 

The main landing-gear is simple, but strong, with large seg- 
mented disc brakes in the wheels and narrow-section high-pressure 
tyres. The nosewheel is not steerable, since the mainwheels are 
sufficiently far outboard to give good steering with use of the 
toe-operated brakes alone. 

The Thunderstreak’s J65 Sapphire differs from its English 
original in having completely rearranged accessories, and con- 
siderable production modifications to internal structure. Static 
thrust is 7,220 lb dry. Two spring-loaded plenum chamber doors 
open just below and forward of the wing leading edge during 
take-off or slow flight. 

The flying controls are fully powered with the spring bungee 
“feel” generally fitted in American aircraft, and with the possible 
addition of a bobweight to prevent application of excessive g. 
The “slab” tailplane has four operating systems. Two completely 
independent hydraulic transmissions are fed from an engine- 
driven pump and an electrically-driven pump, as in the Sabre, 
provides a stand-by power supply. Finally, an electric jack gives 
sufficient tailplane control for return to base, although a landing 
with this last control is inadvisable because the slow response is 
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Royal Patronage for A.B.A.C. 


IT is announced that His Royal Highness 
the Duke of Edinburgh has graciously con- 
sented to become the patron of the Asso- 
iation of British Aero Clubs and Centres 


Which One was Homesick ? 


AN Italian and a South African recently 
left the Lido Airport, Venice, in an 
Ercoupe, bound for Johannesburg. The 
two pilots flew the same aircraft from South 
Africa to Venice last August in 14 days 


Pioneers Remembered 

RADIO AUSTRALIA reported last week 
that a ceremony held at Adelaide has com- 
memorated the 35th anniversary of the first 
flight from England to Australia. The 
pilots were the two Australian brothers 
Ross and Keith Smith, who in November 
1919 made the 11,000-mile journey to 
Darwin from London in 27 days. They 
were accompanied by two mechanics, Sgts 
Bennett and Shiers 


Christmas Spirit in the Air 

ABOARD a Silver City Freighter which 
flew from Le Touquet to Ferryfield on 
December 14th was a singularly costly and 
seasonable load: 126 cases of French 
brandy, including 50 cases of 1904-vintage 
Grand Champagne. The brandy, valued 
it £4,400, was imported by the City firm of 
Dent, Urwick and Yeatman to meet addi- 


tional Christmas demands. The firm said 
that delays in imports following the recent 
dock strike made it essential to fly the 
brandy across. 


First, Not Fifth 

IN our leading article last week it was 
stated that the ultimate control of R.A.F. 
Coastal Command might come in for more 
discussion with the appointment of the 
new Fifth Sea Lord; this should have read 
“First Sea Lord” 


In the Bader Tradition 


ROGER PITT, a South Australian who 
lost both legs in a logging accident in 1950, 
is to try for a Commercial Pilot’s Licence. 
He learned to fly, and gained his student 
pilot’s licence, soon after learning to use 
his artificial legs. If there are objections 
to his flying passenger aircraft he hopes to 
become a freighter pilot. 


Israel Incident— 

METEORS of the Israeli Air Force inter- 
cepted a Syrian Airlines Dakota flying from 
Cairo to Damascus on December 12th and 
forced it to land at Lydda Airport, Israel. 
It was alleged that the aircraft had violated 
Israel territory. The nine occupants, some 
of whom were “investigated,” were all re- 
leased after two days, and the Dakota 
returned to Damascus. 


—and Middle East Mix-up 


ACCORDING to various foreign radio 
reports last week, the following is what 
happened to three British pilots who were 
ferrying out three Spitfires (of a batch of 
30 sold by Israel) to the Burmese Air 
Force. On December 3rd the trio put 
down at Baghdad, and the Iraqi authori- 
ties arrested them, owing to the fact that, 


MR. H. V. B. BURGERHOUT, of Fokkers, in 

the cockpit of Hindustan Aircraft's HT-2 

trainer. Visiting Bangalore “to discuss mat- 

ters of mutual interest in aviation,” he flew the 

HT-2 and said that it should give pupils plenty 

of confidence; he particularly praised its 
rudder control in barrel rolls. 
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“MY DEAR, and to think | could have travelled 

Monarch!” (though perhaps it is untair to 

Hunting Clan to put such words in the pas- 

senger’s mouth, for the company’s Yorks have 

lately been transporting pedigree pigs over 

long distances—e.g., Blackbushe to Vienna— 
with satisfaction to all concerned). 


contrary to their landing permits, they had 
made a stop at Nicosia. On the 9th the 
Iraqi Air Force escorted the Spitfires back 
to Cyprus. En route, however, the radio 
of one machine failed, whereupon the 
commander of the flight decided to detour 
to Beirut. The Lebanese Ministry of Pub- 
lic Works announced that an investigation 
was then conducted, which revealed that 
the three Spitfires had flown over North 
Lebanon while staging from Nicosia to 
Baghdad, and that, it was alleged, one of the 
pilots held no pilot’s licence. 


C.A.1L. Honours Mr. Dowty 


SPEAKING at the joint meeting, held 
recently in Montreal, of the Canadian Aero- 
nautical Institute and the Institute of the 
Aeronautical Sciences, the president of the 
C.A.I. announced that Mr. G. H. Dowty 
had been awarded that institution’s first 
foreign honorary fellowship. It is known 
that Mr. Dowty—who is, of course, chair- 
man and managing director of Dowty 
Equipment, Ltd.—gave much encourage- 
ment to the C.A.I. in its formative stages. 
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A Veteran’s Error 


ONE of Australia’s most experienced com- 
mercial pilots forgot to lower the under- 
carriage of an A.N.A. aircraft when land- 
ing at Eagle Farm Airfield, Brisbane, and 
has been grounded by the company. He 
said afterwards that he had admitted his 
mistake because he wanted no reflection 
cast on the DC-4 or the DC-6, which in 
his opinion were the finest aircraft he had 
flown. The Australian Air Pilots’ Associa- 
tion has made a protest over the suspension. 


Woodford Memories 


AT an informal dinner in Macclesfield on 
December 10th a number of friends met 
to recall the early days of club flying at 
Woodford, when the airfield was first 
placed at their disposal more than 30 years 
ago by A. V. Roe, Ltd. The gathering, 
presided over by Sir Roy H. Dobson, con- 
sisted of Arthur Ainsworth, Robb, Lewis 
and Jim Byrom, Albert Braid, J. C. Cantril, 
“Toffee” Hall, John Leeming, Eric and 
Frank Lord, Basil Meads, W. E. MacVee, 
I. C. Maxwell, Charles M. Needham, Tom 
Prince, Joe Scholes, Herman Serck, Arnold 
Sykes, J. C. Taylor and Dr. Bill Templeton. 
It is hoped to repeat the reunion next year. 
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A short while ago he was testing a supersonic 
aircraft — doubtless using Smiths instruments 
designed for high speed flight. Special instru- 
ments for development work have always been 
a major consideration of Smiths, though the 
organisation is no less concerned with making 
sound, reliable equipment for everyday flying. 


As the ceiling of modern aircraft becomes 
increasingly higher, instruments must keep pace 


with requirements. This newly developed Smiths . 

Altimeter registers up to 60,000 ft. with the \ 
same precision as lower range instrumeats. The 

range has been extended by refinements in the 

linkages, the extensive use of jewels, and the | 


incorporation of a special low hysteresis capsule. 
Size and weight are the same as standard 


Altimeters. HELPING THE WORLD TO FLY 


SMITHS AIRCRAFT INSTRUMENTS LIMITED 


The Aviation Division of S$, Smith & Sons (England) Limited 
Cricklewood - London - NW2 


Sole Sales Concessionaires for Kelvin & Hughes (Aviation) Limited - Barkingside and Basingstoke 
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AERO COMMANDER 


A Typical American Light-Twin Executive 


MONG the five light twin-engined executive aircraft 
now available on the American market is one which, 
since we first heard of it a few years ago, has always 

seemed most attractive. Called the Aero Commander, it is 
the only aircraft in this class to have a high wing; and it is 
the Aero Design and Engineering Company’s first and only 
aircraft to date. The factory is at Tulakes Airport, Bethany, 
Oklahoma. 

The Aero Commander is a 5/7-seater, designed for use by com- 
mercial concerns or private owners in transporting either pas- 
sengers or freight over stage-lengths of 1,100 miles. In its standard 
version it is supplied with dual control and four seats, two for 
the pilots and a two-place bench seat in the rear of the cabin. 
Three further seats can be added at extra cost, or an ice-cabinet, 
a table, reclining seats or swivel chairs. The interior can also 
be quickly cleared to accommodate freight only. 

Standard equipment includes constant-speed fully-feathering 
airscrews, steerable nosewheel, powered hydraulic brakes, and a 
thermostatically controlled cabin-heating system. It can be seen, 
therefore, that the Aero Commander is designed to reproduce in 
a comparatively small aircraft with a maximum all-up weight of 
only 6,000 Ib all the characteristics normally associated with an 
airliner of Dakota size. 

Recently, at London Airport, I had the opportunity to fly 
an Aero Commander, registered YE-2630B, which was making a 
short stay en route from Oklahoma to the Yemen. It already bore 
the colours of Yemen Airlines, in whose charter service it is to 
operate, and was being flown out by one of the company’s 
Swedish pilots, Mr. Rundstrém. 

Yemen Airlines, incidentally, is run largely by the Government 
of the Yemen and confines its work to charter flying. Its existing 
equipment consists of three DC-3s, three Cessna Cranes, a Norse- 
man and one of the Saab Safir 91B prototypes—the one, in fact, 
which was fitted for some time with mock-ups of the J-29’s swept 
wings. (It has, of course, now reverted to straight wings.) The 
airline’s main base is at Taiz, the walled capital of the Yemen, 
which boasts a sloping landing ground 3,400ft above sea level, 
with a maximum length of 1,100 yd. The DC-3s have to land up- 
hill and take-off downhill, regardless of wind. There are three 
pilots, all Swedes, and the ground staff also is Swedish. Principal 
charters flown are to such places as Cairo, Jedda and East Africa. 

I met Mr. Rundstrém at L.A.P. and we drove out to the Aero 
Commander, which was parked in the central area. First impres- 


This view from inside the cabin shows clearly how low the aircraft 

sits on the ground. Mr. Rundstrém is preparing to wipe the windshield. 

The engine instruments and two of the three radio sets are visible 
beyond the control wheel. 


Aircraft in the Air 


by C. M. LAMBERT 
sion of the aircraft was that it is very low on the ground, with 
all but the vertical tail accessible without ladders. There were 
three of us—Mr. Rundstrém; Mr. Hulten, who was staging 
through in a B. 50 Twin Bonanza destined for Aden; and myself. 
After checking fuel tanks, uncovering the pitot head, removing 
chocks and pulling the airscrews through (to check for hydraulick- 
ing), we entered the aircraft via the single door under the port 
wing. This, incidentally, is so arranged as to discourage attempts 
at entry from the airscrew side. 

Mr. Rundstrém took the left-hand seat, and I took the right, 
with Mr. Hulten immediately behind me. The remainder of the 
seven seats had been removed to accommodate the large quantity 
of extra gear required for the Atlantic crossing the aircraft had 
just made. We had 75 gallons of fuel on board (half the maximum 
fuel load), three people, and carried 12-channel V.H.F., H.F. R/T., 
A.D.F. and manual loop. 

The business end of the Aero Commander’s cabin (there is no 
separating bulkhead) is most attractive. The instrument panel 





AERO COMMANDER... 


is well arranged with flight instruments to port and engine instru- 
ments to starboard. Three radio control panels are distributed 
port, starboard and centre. Between the windscreen and the 
instrument panel there is a shelf where maps, notebooks, radfac 
charts and such items can be kept to hand without interfering in 
the least with vision. Pitch, mixture and throttle controls are on 
a central pedestal, distinctively coloured and shaped, with separate 
friction nuts for throttles and pitch levers. Flap and undercarriage 
controls are immediately below them, shaped respectively like an 
acrofoil and a wheel, together with a small red catch which is 
engaged to prevent inadvertent undercarriage retraction on the 
ground. Underneath the pedestal is the parking-brake lever. 

The seats are extremely comfortable and compact, without arm- 
rests, and fitted with lap straps. The control columns rise from 
the side of the floor, and the spectacle control-wheels are carried 
over on booms. Rudder pedals are not adjustable, but the seats 
are. Each pilot has full heating and ventilating controls, an 
idjustable louvre by his head, and an ashtray. Earphones and 
microphones are hung on hooks when not required. All electrical 
switches, and the rudder and elevator trim wheels, both acting 
in the natural sense, are mounted in a panel in the ceiling within 
easy reach of either pilot. 

Well up to the best American standards, the instrument 
presentation is quite exceptionally good. All figures are yellow 
on a black ground, and every relevant dial carries a green line 
long the correct operating range, with red marks for “don’t 
exceed” settings. The single r.p.m. and boost gauges have two 
needles each, marked “r” (right) and “I” (left), so that the engines 
can be synchronized very easily. The A.S.I. has a green band 
over the cruising-speed range, a red mark at maximum permissible 
speed, and a white band over the speeds at which undercarriage 
and flap may be lowered. Engine instruments include boost, 
r.p.m., oil temperature, oil pressure, fuel pressure, and engine 
temperature; in addition, there are hydraulic pressure, vacuum 
pressure, and outside air temperature, voltmeter and ammeter 
gauges 

The fuel system is excellent. There are four main tanks, two in 
each wing, which all feed into a collector tank in the centre 
This tank then supplies both engines via engine-driven 
pumps. Stand-by electric boost pumps are used during take-off 
and landing and for emergency. Should all these fail, gravity feed 
is possible, though the carburettors will not operate at maximum 
efficiency in this condition. Refuelling is through a single filler 
neck. The whole system is controlled by two electric switches, 
one for each engine, and there is but a single contents gauge, on 
the panel. There is, therefore, no switching-over of tanks, and 
no adding up of several fuel gauges to be done. Mr. Rundstrém 
said that the system worked well and had given no trouble. 

A normal hydraulic system, cherged by a pump on the port 
engine, charges an accumulator which supplies power for under- 
carriage and flap operation, braking and nosewheel steering. Flight 
instruments are air-driven from a vacuum pump on the starboard 
engine, except for a second turn-and-bank indicator, which is 
electric and mounted on the starboard side of the panel. There 
is a gyro D.1., stand-by magnetic compass (on the windscreen 
central pillar), and A.D.F. or radio compass, or remote-reading 
compass, as required. 

Thanks to the excellent layout and clear marking, all this took 
much less time to explain in the cockpit than it does to describe 
here. When the explanation was finished, Mr. Rundstrém picked 
up a plastic-covered check list from the shelf above the 
panel and read through the starting procedure. The fuel was 
switched on, main battery “on”, fuel boost pump “on”, port 
engine pr med with the mixture lever, and set for fully rich and 
ignition switched on; then one push of the starter button brought 
the port engine to life. The same procedure to starboard left us 
happily settled for the warm-up which entailed simply sitting 


secnion 





894 FLIGHT 


The Aero Commander head-on, showing how the landing lights and 
conditioning-air intake ore arranged in the nose. The nosewheel 
steering cylinder can also be seen. “Flight” photographs 


comfortably until the requisite needles had moved into the green 
sectors; it required no special knowledge of what these settings 
should be. 

Noise level, meanwhile, was low, and vibration nil. We had 
a little trouble contacting the control tower on V.H.F., but soon 
we made a “dead cut” check on the magnetos, and began to 
taxi out. This is simplicity itself. First pressure on the rudder 
toe pedals effects nosewheel steering up to 30 deg each side, 
and subsequent pressure applies brake. ‘The toe pedals are com- 
fortable and sensitive and no actual rudder-bar movement is 
required. Visibility is excellent, with both wing-tips in sight 
from either front seat, while the nose of the aircraft is barely 
seen even though the coaming level is at about breast-pocket 
height. I taxied out just above idling r.p.m. and, though use of 
asymmetric throttle was effective, it was completely unnecessary. 
The ride on the ground was very smooth indeed. 

I had ample opportunity to practise taxying, since we spent 
some 25 minutes in unsuccessfully map-reading our way round 
L.A.P. and finally had to stop and wait until the tower could 
locate us visually and guide us to the marshalling point on Run- 
way 28R. Here we did the normal pitch, magneto and r.p.m. 
checks and set the rudder trim half a degree to starboard and the 
elevator trim at neutral. I took the stick for the first time and 
checked the working of the controls. 

I now lined up and got clearance for take-off and, with one- 
third flap extended, was told to pull it off at 60 m.p.h., climb 
initially at 110 m.p.h. and, when flaps and undercarriage came 
up, continue the climb at 135 m.p.h. Although the A.S.I. was 
over on the port side, I could easily read it. I opened up to 75 per 
cent power against the brakes and then allowed the aircraft to 
roll forward at full power. There was no appreciable swing and, 
surprisingly enough, no marked increase in noise level. Accelera- 
tion was remarkable, and we passed 60 m.p.h. in, I should estimate, 
about five seconds. The Aero Commander has to be pulled off 
the ground quite firmly, but with elevator trim neutral is then 
trimmed for the climb. 

Undercarriage retraction causes no trim-change and flap re- 
traction simply a small lurch forward with no appreciable reduc- 
tion in rate of climb. Settled at 135 m.p.h., and maximum 
climbing power, the V.S.I. registered 2,000ft/min, and we cleared 
the runway with about that height in hand. By the time we 
passed Windsor Castle, six miles away, we were already settled 
in a level cruise at 5,000ft—boost 22in, r.p.m. 2,600, LA.S. 160, 
and approximate T.A.S. 175 m.p.h. 

I experimented with the controls and found them in all cases 
as positive as one could wish, with no breakout force, though 
with a fairly high increase of stick force with stick deflection. 
They were extremely well-harmonized, aileron application pro- 
ducing no yaw in the opposite direction, and turns could 
comfortably initiated with rudder alone. The amount of rudder 
required to initiate or hold a turn or to reverse a steep turn from 
one direction to the other was just about what one would con- 
sider normal for this type of aircraft. 

Visibility over the low nose through the ample curved wind- 
screen was excellent, and sideways and downwards vision was 
not unduly restricted by the engine nacelles. 

One could say that in certain conditions, particularly at the 
lower air speeds, the stick forces for large control movements 
are rather high, but the trimmers are ready to hand, sensitive 
to just the right degree, and fully effective over a very wide 
range. This was shown when Mr. Rundstrém cut the port 
engine and feathered the airscrew. The yaw produced by cutting 
one engine was positive, but not in the least alarming, and very 
easily controlled with the rudder. There was no sudden wing- 
drop. Once feathered, the airscrew was turned with the starter 
motor into the vertical axis to avoid interference with the airflow 
over the wing. It was quite simple to trim out the dead engine 
for hands-off flight, which stabilized at 140 m.p.h Turning into 
and away from the dead engine was quite comfortable and any 
tendency to height-loss easily held. In fact, control did not 
deteriorate. By alternately reducing power on the live engine and 
trimming, I took the Aero Commander down to 85 m.p.h. with- 
out touching the controls. At this point I had come to the end of 
the rudder trim range and was still just about maintaining height 
on the starboard engine alone. 

Mr. Rundstrém now re-started the port engine and opened it 
up to cruising power when it had warmed up again. Up till now 
I had also experimented with the air-conditioning system, and 
with no trouble at all had produced a pleasant drawing-room 

warmth in the cabin. Abandoning the controls, we settled down 
to light cigarettes, but Mr. Rundstrém’s louvre was so adjusted 
that it blew out three matches before we finally lit up success- 
fully. During this time we had our heads well together and the 
aircraft flew steadily onwards. The Aero Commander can in 
fact, be trimmed hands-off and left to fly itself for long periods of 
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time, and it is considered quite unnecessary to fit an autopilot, 
even for the long stages of an Atlantic crossing, when the endur- 
ance may, with an extra fuel tank, reach something of the order 
of nine hours. The fact that Mr. Hulten was moving round the 
rear of the cabin making good use of the ciné camera did not 
appear to affect the Aero Commander’s stability in hands-off 
flight. We were also markedly free from that discordant thrum- 
ming which denotes that the engines are not synchronized, since 
the overlapping boost and r.p.m. needles made synchronization 
an easy matter. Though we were smoking continuously, the 
cabin atmosphere remained completely free of smoke, thanks to 
the copious circulation of warm air. 

We next tried some stalls. Mr. Rundstrém demonstrated that 
the Aero Commander could be flown with half flap and a high 
power setting at no more than 40 m.p.h. LA.S. The nose was 
very high, but control appeared good. Raising the nose a little 
higher produced a rapid stall with very little warning. The port 
wing dropped about 30 deg and with engines on was held at 
that level on aileron. Total height lost in recovery was only 120ft. 
The aircraft is very clean and the speed rises rapidly as soon as 
the nose drops. At 15 to 20 m.p.h. above the stall, depending on 
angle of attack, the stall warning indicator fitted under the star- 
board leading edge produces a thin piping noise which can be 
heard all over the cabin. 

I took control again and tricd the stall with the aircraft “clean” 
and power off. Closing of the throttles sounded a small horn and 
the stall warning indicator again joined in, and the stall came 
with the nose high and full backward stick at 60 m.p.h. Again 
the wing dropped sharply to port and could be delayed, but not 
lifted, with opposite rudder. Immediate application of power and 
a forward pressure on the stick rapidly unstalled the aircraft and 
climbing flight was re-established after a height loss of about 
500ft. Again, the increase of stick force as the full range of move- 
ment was reached was pronounced; but response remained good 
and the stick force could be an effective deterrent to reaching the 
stalling angle of attack. 

For a few minutes more, as we returned to L.A.P., I played 
about with the aircraft, trimming it into turns, trying steep turns, 
and reversing them as fast as possible. Checking the character- 
istics of flap and undercarriage extension, I found that both— 
particularly the flaps—came down quite rapidly, but only the 


latter produced any marked trim-change. The flaps are large and 
extremely effective, and if the throttles are suddenly closed with 
full flap extended the aircraft drops sharply. 


This I found to 
my cost on my first attempt at landing. 

On the downwind leg I reduced speed to 120 m.p.h. by 
throttling back and gaining height, lowered undercarriage and 
half flap and set 14in boost and fully fine pitch for the engines. 
We made the approach at 100 m.p.h., the recommended figure. 
This may seem slightly high, but flap and power are so plentiful 
that the angle of approach at this speed can be almost infinitely 
varied. The first approach I made quite shallow; and as I crossed 
the hedge, still at 100 m.p.h. and about 10ft up, I cut both 
throttles, thinking to lose what I considered excess speed in re- 
lation to the stalling speed. The aircraft dropped very suddenly 
and both Mr. Rundstrém and I heaved the “pole” back while 
the aircraft sank smartly but not violently on to the runway. 
Despite this sudden control movement the stall warning indicator 
did not sound, and there was no hint of a sudden stall. 

Once on the ground the nosewheel can be held up, but this 
requires some effort. It is best lowered straight on to the runway 
and full advantage can then be taken of the excellent nosewheel 
steering and braking afforded by the toe pedals. The landing 
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AERO COMMANDER 560, PRINCIPAL DATA 
Two six-cylinder Lycoming GO-480-B, 270 h.p. each for take-off 


6,000 ib; disposable load, 2,100 Ib; usable fuel capacity, 

speed, 206 m.p.h.; cruising speed (70 per cent yet 

7 m.p.h.; service ceiling, 21,900ft; single- engine ceiling, 8,400ft; 

stalling speed (undercarriage down, 40 deg tlap, power off), 59 m.p.h.; range 

(at 55 per cent rated power, at 10,000#¢, with 30 min reserve), 1,050 ae. 
Span, 44ft; length. 34ft 2'4in; height to top of fin, 14ft 9ia. 


Maximum 4G.u.w., 
145 U.S. 4 mox. 
10,000ft) 19 





run I found to be short, although I did not use the brakes. 

We had landed on 28 Left and therefore taxied over to 28 
Right to make a final circuit. After a further magneto check, we 
lined up and this time I was prepared for the rapid acceleration; 
we climbed away at an exhilarating angle after a very short ground 
run. We reached 1,000ft quickly and, throttling back to circuit 
power, flew over the downwind leg. Undercarriage and flaps were 
again lowered and electric fuel-boost pumps switched on, and 
this time I tried a steeper approach, again at 100 m.p.h. 

With full flap and about one quarter power, this was quite 
comfortable, although the rate of descent was fairly high. The 
trimmers and the controls remained fully effective. I began the 
round-out fairly early, reduced power very slowly, and touched 
down on the main wheels with hardly any appreciable float. 
There was a cross-wind component of about 15 m.p.h., but con- 
trol was ample to cope with it. As soon as we touched, I put the 
nosewheel down and used the brakes. They felt powerful and 
smooth. With a little practice, I feel, the Aero Commander could 
be made to produce first-class small-field characteristics, although 
for really rough ground the fuselage is possibly a little low-slung. 
On the way back to the central area, I really enjoyed the excellent 
ground handling characteristics. The engines could be idled, and 
allowed to cool off, so that we switched off almost as soon as we 
had stopped. I must admit that I was then very sorry to have 
to leave the aircraft. 

The engines had been running for well over an hour, and we 
had been airborne for some 55 minutes at various power settings; 
yet we had used only 26 of our 75 gallons. Finally, Mr. Rund- 
str6m showed me the operation of the air-conditioning system 
on the ground with the engines off. The fan can be driven from 
the batteries, and on this occasion produced a gentle flow of ice- 
cold air in the cool setting, and warm when switched to “hot”. 
Before we left the aircraft we replaced the chocks, taped over the 
pitot head, inserted external and internal control locks in stick 
and elevators, and closed the door (which has a Yale-type lock). 

As an executive transport—and as such the Aero Commander 
was designed—I could think of no pleasanter aircraft. It has 
all the qualities one could desire, either as a pilot or passenger, 
and just that degree of convertibility and adaptability which the 
average operator would from time to time require. Incidentally, 
this particular machine has been provided with a patent crop- 
spraying conversion kit by Burnum Aviation, of Arlington, Texas. 
A spray bar is mounted under each wing, three venturis providing 
pumping power. The liquid spray is carried in two 200-gallon 
tanks in the cabin. 

Radio equipment in this Aero Commander included a Lear 
12-channel V.H.F. transceiver, a Lear H.F.R/T transceiver, a 
Lear A.D.F. and a manual D.F. loop. For the Atlantic crossing, 
which was made via New York, Gander, Greenland, Keflavik and 
Prestwick in a flying time of 48 hours, obligatory extra equipment 
included Collins H.F. R/T- W/T long-range transceiver, a 5/7- 
man life-raft, a “Gibson Girl” emergency transmitter and compre- 
hensive survival equipment for which snow-shoes, fishing gear, 
sleeping bags and the like were man- 
datory. An extra fuel tank was also 
installed behind the cabin rear bulk- 
head to provide an extra three hours’ 
endurance. To accommodate all this, 
four of the seven seats which this 
particular aircraft will carry were 
removed. 

Mr. Rundstrém was accompanied 
by a navigator for the crossing and 
said that it was quite a routine flight 
despite some bad weather. The 
longest hop was Keflavik-Prestwick, 
which was made of necessity below 
freezing level and at low speed, and 
took some six hours. 

For the European market, I can see 
only one factor which militates against 
the Aero Commander, and that is its 
price—$69,500 (about £24,820) for 
the standard model, ex-works. 


Mr. Rundstrém of Yemen Airlines inspects 
the aircraft before take-off from L.A.P 








FLIGHT 


NEW PUNCH FOR SUFFOLK 
(Concluded from page 891) 


then insufficient for the approach and round-out for touch-down. 

The Thunderstreak’s flaps are of the simple trailing-edge type, 
hydraulically operated. Speed brakes are large, liberally per- 
forated surfaces which extend from the fuselage sides just aft of 
the wing trailing edge. They open quite slowly and are controlled 
from a switch on the throttle lever. 

The centre-section pylons carry either a wing tank, a bomb or 
eight rockets each. Further tanks and bombs are mounted on 
single pylons near the wing tip, but rockets carried here are 
attached, two deep, on three separate carriers each side. 

The cockpit follows standard American practice for aircraft of 
this type. Rudder pedals are on a level with the seat cushion and 
instruments in four tiers on a vertical panel. Remaining controls 
are distributed on long consoles on either side. The gunsight is 
the radar-ranging A.4 adapted for an undisclosed type of bombing 
system. General colouring is black with all figures in yellow or 
white. The six basic flying instruments are grouped centrally as 
is now becoming standard in the U.S.A.F. The A.S.I. is of the 
two-needle type, the second (red and yellow) needle indicating the 
speed in knots equivalent to the aircraft’s limiting Mach number. 
Fuel contents, fuel flow and engine r.p.m. indicators are as for 
the Sabre and F-84G. Instruments are internally illuminated. 


A number of red buttons for bombs, guns, radar lock-out, R/T, 
together with stick-mounted four-way trim button and throttle- 
mounted dive-brake switch are again similar to those of the Sabre. 
A dial-type navigation computor is fitted on the right of the 
cockpit on a movable strut, so that the pilot can use it with one 
hand while flying 

The ejector seat is of the semi-automatic type, the first move- 
ment of the trigger initiating the charges which blow off the 
canopy, and the second movement firing the seat. The arm rests, 
incidentally, can be slid back out of the way if not required. After 
ejection, the pilot is automatically released from the seat, but then 
has to operate his parachute manually 

Ihe oxygen supply is of the demand regulator type, fed from 
a liquid oxygen convertor. Oxygen in its liquid state cannot be 
stored for long periods, and is therefore obtained locally from the 
British Oxygen Company. Pressurization is automatically con- 
trolled through a three-position switch to select either plain ram 
ventilation, normal pressurization at 5 lb/sq in differential or at 
2.5 Ib/sq in (28,000ft cabin altitude at 40,000ft) if, as an American 
officer said, the pilot is “in a combat situation.” Windscreen 
de-misting is by hot air. 

rhe internal fuel capacity is 570 U.S. gallons and supply from 
this and external tankage is automatic if “all tanks” is selected. 


Above) The head-on and side views of the F-84F-40-RE show the wide 
track undercarriage and wing anhedral as well as the large number 
of buried aerials in cockpit fairing and tip of fin. 


Left) The hood-opening mechanism of the Thunderstreak is distinc- 
tive. The new Wing insignia can be seen on the fuselage side. 


If the generator fails, however, tanks must be selected manually. 
Maximum fuel load for ferrying purposes, without war load is 
1,930 U.S. gallons, which accounts for the extreme range, un- 
refuelled, of over 2,000 miles. Radio equipment is up to the most 
recent American standard with all aerials of the buried type. It 
includes a radio compass and an U.H.F. R/T communications set 
which can provide a very large number of frequencies, of which 
12 are normally used at one time. 

The Thunderstreak should provide the 49th Air Division with 
considerably improved striking power when it is in full service. 
At present, with the Thunderjets, the squadrons regularly fly to 
Germany, France and North Africa, refuelling in flight if neces- 
sary. The Thunderjet is in any case capable of flying in one hop 
from Suffolk to Casablanca—a short trip, according to the pilots, 
which takes them little more than 2} hours. If they rendezvous 
with a tanker they can make this flight at low level. Formations are 
completely mobile, and using an airfield maintenance system 
similar to that of Strategic Air Command, can move wherever 
they wish in the free world. Finally, it was stated at Bentwaters 
that a number of F-84Fs are being modified for FICON missions 
so that they can be carried under the belly of a B-36 and add the 
latter’s phenomenal range to their own high speed and manceuvra- 
bility for ultra-long range atomic strikes. The modification 
consists quite simply of fitting a tailplane with pronounced 
anhedral and attaching three suspension points, two each side of 
the fuselage and one on the extreme nose. 

The F-84F can be considered as one of the first of the atomic 
age bombers. The bomb load now required to give tremendous 
destructive power is so small that it is best carried by a long-range 
fighter which stands the best possible chance of eluding inter- 
cepters and avoiding radar detection. To envisage the effectiveness 
of this type of attack aircraft, one need but recall the statement of 
a prominent Japanese statesman at the end of World War 2 to the 
effect that, once the Hiroshima bomb had been dropped, the 
situation of the Japanese became impossible, since every blip on 
the radar screen, though it indicated only a single aircraft, might 
herald the arrival of another and possibly more destructive atom 
bomb. The F-84F is one of a number of diminutive o mighty 
fists which can deliver such a knock-out blow. ~ ML. 





FORTHCOMING EVENTS 


British Institution of Radio Engineers 
cation and Training of Radio Engineers 
R.Ae.S. Section Lecture: ‘Recent Advances in the Know 
ledge of Transonic Airflow,” by C. H. E. Warren, M.A., 
A.F.R.Ae.S 

R.Ae.S. Main Lecture 
Masefield, M.A.(Eng), 


Discussion on “Edu- 


Lecture to young people, by P. G. 
F.L.AS., F.R.Ae.S 
British Interplanetary eT 


‘Using Hydrogen Peroxide,” 
ond “Liquid Oxygen as o 
Rocket Propellant,” by S. Allen, M.i.Mech.E., A.F.R.Ae.S. 
British Interplanetary Society (Midlands branch): “’Spectro- 
scopy in Astronautics,” by W. H Davison, M.A. 
Helicopter Association: Brains Trust. 

British Interplanetary Society (North-west branch): ‘High- 
Speed Flight,” by R Boor, A.M.C.T. 

Women’s Engineering Society: New Year luncheon 
Institute of the Aeronautical Sciences: 23rd Annual 
Meeting and Honors Night dinner, New York. 

Institute of Transport: informal luncheon. 


by A. V. Cleaver, F.R.Ae 


Feb 5. British Interplanetary Society: “The Development of the 
Snarler Rocket Motor,” by D. Hurden, B.A., Grad.!.Mech.E. 
Helicopter Association: ‘‘Development Experiences with the 
Bristol Type 173,"’ by R. Hafner, F.R.Ae.S. : 
14 Institute of Transport: Broncker Memorial Lecture: 
“Influence on Civil fyistiee of Some Current Researches,” 
by Sir Arnold Hall, F.R.S. 
Royal United pW Institution: 
its Implications to Human Society,” by A. 


Feb VW. 


Feb. 23. “Rocket Propulsion and 
Cleaver, 


R.Ae.S. 
June 10-19. Paris Aero Show. 


R.Ae.S. Branch Fixtures (to Jan. 25): , 

Jan. 3 yy “Model Making,” by T. Gowan. Jan. 5, Luton, Junior 
Night. 1.0.W., “Case for the Fighter,” by P. A. Norman. 

ian. 11, ft Down “Domain of the Helicopter,”” by R. Hafner. 

Jan. 2, Manchester, "’Hydroult E. J. Nicholl. 

Jan 1.0.W., “Titanium,” by Major P. ‘ Teed. eae 25, Belfast, 
“The Vallcuphor “Hes it a Future?” by F. H. Robe 
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A Boost for Mother Earth 


HERE has been a great deal of literature on the subject 

of space travel. The main difficulty, it appears, is how 

to achieve the escape velocity of seven miles per second 
that will enable the space-ship to leave the earth’s gravita- 
tional field. 

Since the invention of the jet engine this problem should 
present no difficulty at all. The solution is plain! 

The earth spins on its axis at the rate of one revolution in 
twenty-four hours. ‘The speed is approximately a thousand miles 
per hour at the equator. Due to centrifugal force, bodies at the 
equator weigh less than they do at the Poles. If this centrifugal 


force could be increased, the weight at the equator would be 
reduced still further, and it is therefore merely a question of 
increasing the speed of rotation of the earth. 

Now, if we had enough gunpowder we could make the earth 
into a gigantic catherine-wheel, and increase the speed in no time. 
We have, however, another force at our disposal, namely, jet 
propulsion. All we need to do is to place an appropriate number 
of jet engines on the equator, line them up facing east, and firing 
west, and the impetus must in time accelerate the earth’s speed 
of rotation (Fig. 1). The acceleration might be small in amount, 
but if continuously applied, it must eventually be considerable. 

Centrifugal force increases as the square of the speed. If the 
rate of rotation is doubled, the centrifugal force increases four 
times. It should follow, therefore, that by increasing the earth’s 
rate of spin a sufficient amount, the weight of anything on the 
equator might be reduced to nothing at all, and your space-ship 
would require only a small amount of power to get going on its 


Writers of science fiction might care to entertain us with stories 
of malevolent scientists, of evil intent, speeding up the earth to 


Fig. 3 Fig. 4 

rates beyond the safety limit. With a very great increase in speed, 
apart from reducing the working day to two or three hours (and, 
of course, our hours of sleep), the map-makers would be hard put 
to it to keep abreast of the changing contours of the continents. 
The earth, we are told, is not a sphere but, due to its spin, an 
oblate ~<%> Its diameter at the equator is greater than from 
Pole to Pole. By speeding up the rate of spin, this spheroid would 
become more oblate still, and our terrestrial globes would, pre- 
sumably, bec’a to look like Fig. 2—until, at twenty-five thousand 
miles per hour, the earth must assume a disc-like form (Fig. 3) 
and be liable to disintegrate—jet engine and all—and possibly 
look something like the rings of Saturn (Fig. 4). 

We had better keep the rate of rotation no higher than is 
necessary. Even with a moderate increase, centrifugal force might 
cause the heavy land masses to gather themselves together in the 
equatorial zone, as in Fig. 5. All the land together as one con- 
tinent. One world at last! 

Then what about the atmosphere? If, due to centrifugal force, 
the air all accumulated around the equator, possibly stretching 
far out into space and denuding the Poles of atmosphere in 
consequence, it might be awkward for the human race; and, as 
the velocity of hydrogen and other gaseous molecules is, I under- 
stand, frequently many miles per second, the air might possibly 
escape altogether and leave us all dependent on oxygen masks. 

In the meantime, long before this happened, would there be 
other problems to reckon with? Earthquakes, winds of terrific 
force, tides against which ocean liners would battle in vain? At 


present the air at the equator is moving at one thousand miles per 
hour, while that at the Poles is (theoretically) stati . Any 
movement of air in a north-south direction leads to complications 
in the east-west direction, and tends to make life difficult for 
weather forecasters. What the effects would be if the difference 
of air speed at the Poles and equator were two or three thousand 
miles per hour, heaven only knows! 

As for the tides, well, let’s leave the tides to be worked out by 
more scientific readers. Of course, it may be that in speeding up 
rotation, and thus reducing the period of daylight (and darkness) 
the effect of the sun in creating winds might be reduced. The 
sun would have less time to heat up the masses of air and water, 
and this might cancel out the effect of the increased differential 
speed between the Polar and equatorial atmospheres. Similarly 
with the tides, although the main force here is gravitational. 

If it proved possible to speed up or retard the earth’s rotation 
in the manner described above, calendar reform would be a simple 
matter, since the solar day could be correlated to Siderial time— 
no more Leap Years! 

But the most attractive prospects of our new instrument of jet 
propulsion lie in pointing the jets the other way—i.e., in a north- 
south direction. 
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Fig. 7 


Speaking personally, I have always taken a dim view of this 
tilting of the earth’s axis to the plane of the ecliptic (Fig. 6). This 
is the cause of all the trouble, and allows the sun to disappear for 
a great part of the year, reappearing somewhere about July and 
August to blister us with sunburn before disappearing again in 
snow-laden cloud, sleet, and what have you. 

Now, all we need to do is to arrange these jets so that they tilt 
the earth’s axis back again to the plane of the ecliptic (Fig. 7). 
By this means, winter and summer are abolished, and we all live 
in perpetual springtime, so everybody should be satisfied. Even at 
the Poles there would never be any hours of darkness. Due to the 
refraction of the atmosphere, the sun would always appear to be 
above the horizon all the year round. Not only that, but navigation 
would be made a lot easier. 

All things considered, therefore, I can see no reason why we 
should not get busy with correcting this tilt, and if that works out 
all right, we can go ahead with speeding up the rate of rotation. 
Perpetual springtime, and a three-hour working day, are two 
things to which I eagerly look forward. ELT. 





“| can't understand why he always calls me Beverley 
when my name is Muriel.” 
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TRAPPED IN TAILPIPE BLAZE 


Bystanders stand by as crash crews probe 
mystery jet, seek ignited spotter 


IS many fellow-spotters will be grieved, if not delighted, 
to hear of the recent accident to Junior Flight’s serials 
and registrations correspondent, William (“Hawkeye”) 


H 


Brown. 
“Hawkeye” 


airfield, last Monday. 


A Grudgingly spokesman 
gives this eye-witness account 
of the tragedy: “Brown’s first 
action was to copy out in detail 
all external markings on the 
Graunch. He then counted all 
the rivets and—a master touch, 
this—measured the actual size 
of roundels, serial numbers and 
auxiliary jacking-point indica- 
tor strips 


Danger ! 


“Hawkeye next expressed a 
natural wish to obtain the part- 
numbers of all turbine-blades 
fitted to the Graunch’s massive 
Ghoul turbojet [a J-lol-P4A- 
72H/ 14, works No. 7}, delivering 
324.5 lb thrust—Ed.]. 

“Bystanders pointed out the 
danger of climbing up the narrow 
tailpipe [mean bore, 13.37in—Ed.]} 
“mean bore yourself,” Grudg- 
ingly spokesman). 

“Despite their advice, Brown 
was consumed by curiosity and,” 
the spokesman added laugh- 
ingly, “a 20ft flame, for, un- 
fortunately, a mechanic chose 
this very moment to start up the 
Ghoul.” 

Those who remain to carry on 
Hawkeye’s work at least have the 
consolation of knowing that, in 
accordance with his dearest wish, 


ANSWER to puzzle picture of Auntie Bonnie 
and Auntie Helen (see opposite page). 


met his untimely end while performing a 
technical appraisal of the second prototype Grudgingly 
Graunch [VZ999, modified pilots-step recess cover mount- 
ing-plate label—Ed.] at Ditching-in-the-Drink, its home 
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his ashes were scattered along 
the longest runway in England 
[11,473ft, under I.C.A.N. condi- 
uons, 


including paved overrun 


Vacuum! 


Many tributes have been paid 
to Hawkeye. The Editor of 
Junior Flight [that’s me—Ed.] 
writes: 
in our ranks which will not be 
filled for at least two weeks, the 
Situations Vacant columns having 
closed for press.” 


Regular readers will remem- 

ber, since we are reminding 
them now, that Brown was to 
have delivered the Fifth Com- 
monroom and Playground Lec- 
ture to the Junior Aeronautical 
Society in London next week. 


Soviet Secrets! 


He had chosen for his subject 
Some Aspects of Squadron Mark- 
ings on Central American Glider- 
tug Elevator Tabs. In place of the 
lecture, members will hold a 
design symposium on the merits 
of Russian aircraft created by the 
fertile imagination of Brown dur- 
ing his period of service as Euro- 
pean special-assignments editor 
of the Cincinatti Skyman, incor- 
porating Junior Fet Jockey. 


“His passing leaves a gap/¥ 
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STRATOSPHERIC NEWSHAWK. 
Junior Flight’s Editor, seen before 
Sying the Yodel Bye-bye (French 

tra-light spaceship). How does 
it feel? His exciting story—“Bye- 


Schoolboy Builds 
Sportsplane 


NEWPORT PAGNELL 

boy who laughingly ad- 
mits he cannot pass exams has 
just built his own sportsplane. 

He is Henry Kogg, 94, red- 
faced, amiable possessor of Air- 
line Transport Pilot’s Licence 
No. 1 and three grey spaniels. 
Schoolboy Henry says “I read a 
lot of technical books and spent 
hours going through aviation 
magazines. They were abso- 
lutely useless.” 

Asked how, so young, he has 
A.L.T.P. Licence No. 1, ve 
Kogg smiled eer 
father doesn’t work for he 
M.T.C.A. for nothing, you 
know.” He added, smirkingly, 
“Almost for nothing though, 
until the recent payrise.” 

Special feature of the new 
plane, Funior Flight can reveal, 
is the revolutionary undercar- 
riage, the Koggwheel, about 





bye in the Air”’—will ap 
next week. DO NOT MISS IT! 


which nothing can be revealed. 


AEROPOSTBAG 


AUSTERALIAN VIEWPOINT 


Uncle Ken’s Korner 


SUM FATHER... 

My father does stressing 

sums all day, but won't 

give me an electronic cal- 

culator for my birthday. 
Richard Gapes (74) 

—Dad’s obviously not a 

yesman  stressman, eh, 

Richard? 

HIS OWN HEIRCRAFT 

I started building an aero- 

plane for my son 23 years 

ago. Guess what type it 


is? 

Theodore Grubb (46) 
—Sounds to us like an 
ultra-late, Mr. Grubb! 


FIRE AWAY! 
My Mum always pinches 
my copy of Junior Flight. 
She says it’s excellent for 
lighting the fires. 

John Fishball (43) 
—Ha! Ha! Hot news I 
suppose, eh, John? 


I live in Melbourne. My 
Uncle came from Eng- 
land, but left his Auster 
Autocar there. What do 
you think of this? 

Peter Roadworthy (9) 
—He autocar-ried it with 
him, eh, Peter? 


TRY THIS ON DAD! 

Is it true that, when the 
complementary energy of 
a homogeneous body with 
arbitrary elastic properties 
is expressed in terms of 
the components of the 
Maxwell-Morera tensor, 
the Euler equations for 
the integral of the com- 
plementary energy density 
form the complete set of 
compatibility equations in 
terms of the stress compo- 
nents? 

Andrew Ignottz (84) 
—Which particular stress 
components had you in 
mind, Andrew? 


* Now turn to Brief Beefs, p. 3 
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HELICOPPERS COP 


FLYAWAY 


Downdraft Leads to .Downfall as 
Surrey Housewives Scream 


By Junior Flight Reporter 
East Grinstead. Thursday 
“ BLAME gravity,” 15- 

year - old Rodney J. 

Therblig, convicted 
woman-thief, told me in his 
cell here today. Daredevil 
Therblig, who yesterday 
attempted to kidnap Miss Tun- 
bridge Wells 1954 in his speci- 
ally equipped Tiger Moth 
plane, had been foiled by 
the vigilance of the Surrey 
constabulary (Air Division), 
who used their new patrol- 
copters with devastating effect. 





PUZZLE PICTURE: Guess what is wrong in this picture of Auntie 
Bonnie and Auntie Helen. (Answer: Opposite page, Col. 1.) 


AIRTHIEF 





Chased by whirlycops in a 90- 
m.p.h. dash above Surrey roof- 
tops, Pilot Therblig repeatedly 
pointed nose of Tiger up cloud- 
wards, repeatedly lost airspeed, | 
fell earthward. “Quit stallin’,) 
Therblig,” advised the eggbeater 
patrolmen over the R.T. 

Soon their chance came. As 
Therblig battled with 90-m.p.h. 
headwinds, the rotacops climbed | 
above him, used downdraft from 
mighty rotors to force Tiger 
earthwards once more. 

Final touchdown made in local 
sewage farm, Therblig later 
obeyed police injunction to come 
clean. 


S ithe 





OUR FLYING PET this week is air-dog Domino. Looking after 
Domino is 16-months-old Christopher. Looking after Christopher 
is B.O.A.C. receptionist Miss Edgecombe. Looking after Miss 


Edgecombe is 


Here, I say, chaps, fetch the Editor back! 





Expert Phisbee says No! 


—to underground heliports 


HOULD London’s airstops 
be located underground? 
“No!” is the forthright answer 


sjof young Dr. Phisbee Z. McGil- 


licuddy, 19, affable, balding 


sipresident of the Junior Aero- 
3 | thoughtical 


Society. Speaking 
to a top-line, top-hole group of 
airplane industry’s back- 
door boys in Swanage last night, 
he gave the following reasons 
for this remarkable point of 





vi 


. Optimum helistation size 
varies as subsoil stability, 
making intercity facilitation 
improbable 

2. Congestion would in- 
crease with railway stations, 
bridges. air terminals built 
above _helistops. 

3. The noise problem: com- 
plaints inevitable from under- 
ground train travellers. 


ecw 





(ACE OF SPACE) 
— ON TH PLANET 


ZUNK 


RAY DOME ACE OF SPACE TOGETHER WITH HIS SPACE KNIGHTS OF THE ROUND MEADS, 
MAKROONED ON THE ALPHA-PARTICLE /SLAND IN THE GREEN MERCURY SEA OF ZUNK 
WAVE BEEN UNABLE TO MOVE SINCE LAST WEEK'S INSTALMENT. 


MEANWHILE ON NEIGHBOUR PLANET OG OS 4442 








NOW FOR ZUNE / 
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Oh Boy! Still more for your delight, for here's pageSof... 
JUNIOR FLIGHT 








KEEN TYPES! 


Junior Flight experts on duty, wearing the latest 
Zebra-hide Bonedomes, each with its Vertical-Risor-Visor. 


A SPIFFING JAPE!! 
Give Dad that rise he 
keeps talking about! Con- 
vert his favourite chair into 
an ejector seat with the 
“Woomfer” patent cart- 
ridge kit! ! Write, enclos- 
ing postal order and 
stamped addressed blood- 
chit, to Ultra - Modern 
Atomic Products, Ltd., 
Room 13, 7B Grime 


Street, London, E.16. 
—Advt. 








Keen Openings 
for Sharp Boys! 
AIRSPEC, LTD. (associ- 


ited with Airsharks (London), 
Inc.), require bright youths 
for dubious enterprises with 
im acronautical flavour. 
Juvenile delinquency an ad- 
vantage, but not essential. 

Specialists in: aircraft lar- 
ceny, forged certificates of 
airworthiness, fake registra- 
tions, smuggling and general 
customs evasion (distance 
no object), fake aerial 
photography, kidnapping, 
advantageous insurance ar- 
rangements (wreckage 
thoroughly burned — “no 
trace of cause” guaranteed), 
airtaxi service at short notice 
for misunderstood felons, 
munitions flown to any war, 
either side (or both sides, at 
slight extra charge). 

Positively No Questions 
Asked 


REMEMBER! 
*Airspec Aircraft have the 
largest number of hours since 
overhaul 
*Airspec Aircraft carry 
NO RADIO to disturb 
you 
NO CLUMSY PARA- 
CHUTES 
NO DINGHYS to make 
you seasick 
NO FIRE EXTIN- 
GUISHERS to _ ruin 
your clothes. 
*Airspec crews are so keen 
on flying, they don’t even 
have licences. 
*Airspec airports have NO 
FACILITIES to go wrong. 
All these savings reduce 
the cost to the customer. 
With this wide-awake, go- 
ahead outfit, sharp youths (no 
licences or consciences re- 
quired) will go far (Penton- 
ville, Strangeways and many 
other thrilling points on our 
route network Good pay 
and regular holidays (three 
years at a stretch). Apply 
now: Box 4711, Ffunior Flight 





FOR FLYING, DESIGN, MET., NAV. OR MORSE 
TRY A “CORRESPONDAIR”™ COC(U)RSE 


Postal Courses in Many Subjects, including. .. . 

1. How to Fly. Positively no aircraft used until after solo. 

2. How to be a Chief Designer. All that this country’s chief designers 
know in two weeks—or your money back. How to justify your wing- 
shape on pseudo-technical grounds. Radio and Television appearances 

techniques and jokes to use. 

3. How to be a P.R.O. (pub-lic rel-at-ions off-icer). When to conceal 
information, and when to divulge utterly irrelevant and grammatically 
pompous nonsense. The right way to announce prototype performance 
figures—and win the Pulitzer Prize for the best piece of kction of the 
year. How to talk for hours and say nothing. How to tell lies and get 
away with it [see also (4) below]. 

4. How to Get Ahead in an Aviation Ministry. [Sce also (3) above.] 
The ten safest ways of doing nothing. How to mislay urgent corre- 
spondence. The development of temporary amnesia following tele- 
phone queries. The philosophy of complacent inactivity. How to 
guard against enthusiasm for flying. The nuisance-value of ignorance. 

5. How to be a Leader of Industry. The four best ways of plugging 
your product in Learned Society lectures. How to achieve success 
without actually going to gaol. The concealment of ignorance. The 
dangers of contemporary thought. How to take the credit, delicately 
yet completely, for your experts’ bright ideas. 

—Advt. 
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Brief Beefs and Eerie 
Queries ... 


ROGER WIRM (84), 
Guildford: No, Roger, we 
doubt if even S/L. Duke 
could aim a “bang” as 
accurately as that. Be- 
sides, might not the shock 
prove too much for your 
Granny? 
TEDDY BOYE (154), 
Clapham: Sorry to hear 
that the airport police- 
man spoke so roughly to 
you. It is true, however, 
that B.O.A.C. planes take 
on their fruit supplies 
before they reach the 
runway. 

JULIE GOOFLEBAUM 
(15), Chorley: Yes indeed, 
Julie, there is a place for 
women in aviation. Do 
not be dismayed if your 
boy-friend says “Aw, let’s 
neck!” when you wish to 
read the Aeronautical 
Quarterly. Offer to let 
him solve vour differential 
equations. 

JOHN BLURP (94), 
Penge: No matter what 
the man on the radio said, 
John, we cannot send you 
plans and materials to 
build your own guided 
missile. Yes, they do go 
fast. No, there are no 
vacancies for crew-mem- 


bers. 

PHILPOTT CRUDGE 
(12), Fenny Stratford: 
Give you our honest 
opinion of the leading 
British aircraft firms, 
Philpott? Are you crazy? 
We like this job! 








LC.A.O. (contd.) . . . 


delay. However, that facilities 
for the rapid transit of messages 
between positions of locally situ- 
ated units and offices mentioned 
in the proceeding recommenda- 
tion should permit extension to 
positions or offices of aircraft 
operating agencies, and that con- 
ditions concerning provision of 
the latter facilities should be a 
matter for arrangement between 
the State and the aircraft oper- 
ating agencies concerned, unless 
arrangements exist whereby such 
information may be made avail- 
able to them by other means, 
notwithstanding any retro-active 
preference for non-typing reper- 
forators. The sums mentioned 
in francs in this article refer to 
a currency unit consisting of 654 
milligrams of gold of milesimal 
fineness 900. 
To be continued) 


YOU SEND— 


YOU GET— 


YOU PROMISE— *Never 


e. 
*Always to use secret four-dimensional 
password. 
*Never to keep goldfish in Super Spaceman 
Helmet. 
*Never to read “Th* A*R*PL*N*.” 


Fill in this form today! ! 7 


YOUR CHANCE TO JOIN ... 
FLIGHT’S JUNIOR JETMAN CLUB 


*Covers from six copies of Flight. 

*Three wingtips stolen from R.A.F. aircraft 
(plus certificate from parent or 
stating this to be your own unaided work). 

*Your name, address, and details of previous 
convictions. 

*JUNIOR JETMAN badge. 

*SUPER SPACEMAN SET: Helmet (or 
Zebra Bonedome), gravity boots, and 
electrothermionuclear disintegrator (goes 
bang! ). 

to divulge secret 


stratospheric 





CLASSIFIED ADS 


Boys! Excitement, Adventure and 
a Thrill-packed Career Await you 
at the West Chorley Goofleswitch 
Co., Ltd. 
Chew Jetfire Licorice Jelliplanes- 
they change colour as you gain 
altitude. 
Fly B.U.A. (British Undersize Air- 
ways) in dehydrated Kidmaster air- 
liners—you change colour as they 
gain altitude 


Sex tne Geen 








Previous convictions (continue on separate sheet if necessary) 


Planet in which registration desired 


Hobbies 
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THE ADVENTURE OF THE 
BOOTH-NICHOLSON DIPSODYNE 


AS SET DOWN BY 


John H. Watson, MD. 


ILLUSTRATED BY 
PENNAN BRUSHE 


CHAPTER I 
AN OPEN FACE 


OBSERVE, on referring to my notes, that on 
| a summer morning at the turn of the century 

I found myself ensconced by a blazing fire in 
the lodgings of my friend Sherlock Holmes. As 
a prophylactic against my companion’s insalubrious 
fourpenny shag I had lit up a brace of Indian 
cheroots, but obtaining scant relief therefrom, had 
determined to fall into a brown study. I was, 
indeed, thus occupied when Holmes’ incisive tones 
cut through the pall of burning weed. 

“My dear Watson,” he enjoined with 
some asperity, “do you now be a good 
fellow and deliver up my box of wax 
vestas which I perceive you have 
absent - mindedly secreted 
in your fob. Then lay me 
under a further obligation 
by admitting the diffident 
caller who, if I am not mis- 
taken, has been haunting 
our threshold these eight 
and twenty minutes.” 

I groped my way to the 
door and flung it open.to 
disclose a fellow of s@mé; 
five and forty sum ~~ 
He had a military beari 
though he seemed civil 
enough, and his open face 
prompted me to proffer 
him my cigar case, which” 
he accepted eagerly and 
slipped into a pocket of » 
his serviceable pea-jacket. 

I was motioning our 
visitor toward the ottoman 
when his eyelids developed 


“I HAD LIT UP A BRACE OF INDIAN CHEROOTS’ 


a flutter. From his attitude I judged that he was 
under pressure, overloaded and generally out of 
trim. Tension and fatigue had wrinkled his skin, 
and he was pitifully unstable, pitching and rolling 
as he approached the limit of his endurance. 
Turbulence and shock had done their work and in 
a trice the hapless fellow had gone completely out 
of control and spun flat to the floor. 

Holmes was on his feet in an instant. “I shall 
so remain on his feet, good Watson,” he declared, 
“until such time as you shall have rallied him 
with a whiff of sal volatile.” 

Though aware that 
Holmes’ chemical closet 
was but a step across the 
landing, I hastily seized 
the gasogene, and 
directed the contents 
squarely into the fellow’s 
open face. 


CHAPTER II 
A MAN OF SPIRIT 


The effect of my action 
was salutary enough, 
though a tonic was 
evidently the one thing 
needful. 

“My family . . .” our 
visitor began. 

.. . are the Booth- 
Nicholsons of Plymouth,” 
broke in Holmes, “and if 

I am not mistaken, I have the 
honour to address Sir Gordon 
Booth - Nicholson — or a 
double.” 

Our visitor started, though 
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not, I was relieved to note, before Holmes had 
concluded. 

“I am presently occupied,” he went on, “in the 
drawing up of a tender for a locomotive aerial 
carriage, which may be 
familiar to you gentlemen by 
its mnemonic appellation.” 

“You allude, I appre- 
hend,” said Holmes, “to the 
Booth - Nicholson Dipso- 
dyne.”” 

Sir Gordon nodded a grim 
affirmative. 

“My  delineations,” he 
went on, “I had secreted 
privily in my chambers at 
Tite Street. They were de- 
posited in a stout casket of 
bass wood, and to put it 
mildly, it was a bitter blow 
when I found it spirited 
away 

I should explain that my 
design is based upon a follow- 
through links motion, with 
sand-blasted angle-iron drive. 
As for structural principles, I 
am no novice at the game, and 
in tackling the forward three- 
quarters I recognized no 
half-way line. A high-grade 
match board obviated any 
penalty in this area. 

“The most revolutionary of 
my manifold innovations, 
however, affected the prime 
mover. I had been experi- 
menting—and here I must 
enjoin you to the strictest 
secrecy — with a bi-fuel 
system, the constituents being 
methylated spirit and wood alcohol. After over- 
proof tests the engine displayed a marked reluc- 
tance to start up, though it had been well oiled 
on the previous evening. The throat of the 
carburetter was furred, the impeller eye near- 
closed, and a hammer-like throbbing could be 
discerned in the cylinder head. 

“Need I add, Dr. Watson, that a simple anal- 
gesic, which you will permit me not to specify, 
quickly put matters to rights; but though elemen- 
tary in itself, the remedy is of such efficacy as to 
represent a potential national asset of the first 
importance, for nothing is more certain than the 
eventual recourse to alcohol of our country’s 
engine-designers.”” 

“The moment of this affair,” said Holmes at 
length, “does not entirely elude me; indeed, Sir 


“HE PAUSED AT A RUDE SIGN” 


Gordon, my little monograph ‘Fluid Motion 
Round a Supine Body’ may have come to your 


notice. Nor am I unmindful that the Booth- 
Nicholson method of obtaining lift is fully 
endorsed by Curtis. 

“Such, indeed, is the import of the business 
that it behoves us to move with celerity. But do 
you compose yourself, Sir Gordon, for though | 
perceive this to be a case of the most bold-faced 
type, you may depend upon it that those at the 
fount shall be brought to book.” 

“You imply . . .” Sir Gordon faltered. 

“The faculties of deduction and logical syn- 
thesis, which I have made my special province, 
lead me to affirm,” rejoined Holmes with distaste- 
ful relish, “that we are pitted against the most 
fiendishly clever elements of the technical press.” 
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CHAPTER III 
BLACKFRIARS, S.E.1 


“You will confer a great favour upon me, my 
dear Watson,” said Holmes, when our unhappy 
guest was sufficiently recovered from his shock to 
send for a brougham, “by bearing me company 
on a brief excursion. And do you bring with you,” 
he added, “your very excellent field glasses, for I 
warrant we shall find them of service.” With that 
he slipped a heavy-calibre, nickel-plated field-flask 
into a pocket of his ulster. 

My friend snatched a plain but wholesome 
repast of laudanum and long-cut Cavendish which 
the good Mrs. Hudson set before him, and by noon 
our four-wheeler was setting off down Baker Street 
at a spanking pace. By sundown we had attained 
the south-eastern precincts of the metropolis, and 
before midnight struck we found ourselves among 
the noisome alleys of Blackfriars. Holmes surveyed 
the grimy wharves and mean publishing houses 
with disgust, and an involuntary shudder ran 
through his spare frame, which he had taken to 
bringing on our excursions as a matter of prudence. 

As the four-wheeler drew to a halt under a 
guttering gaslight, a journalist of the lowest and 


“I SOMEHOW FORCED A GLANCE” 


most technical sort lurched from 

the shadows. I quickly perceived him to be a fellow 
of singular duplicity, for though far gone in liquor, 
he was soberly clad in the shiny serge of his calling. 





“At this juncture it will indubitably become us, 
my dear Watson,” said Holmes, “to follow that 
fellow’s suit.” 


CHAPTER IV 
DR. MAURIARTY 


A thin drizzle was falling, and our quarry turned 
into a squalid sink of corruption. He paused at a 
rude sign, whereupon Holmes dropped his hand 
to my shoulder. “This is a tight corner, Watson,” 
he whispered, “but you are a stout fellow, so do 
you force onwards into this sty and I shall bring 
up your rear.” 

The walls of the den were hung with the 
roughest of proofs and printers’ slips of the most 
scurrilous kind. A venerable rascal sidled towards 
us, drawing from his greasy frock-coat a packet of 
daguerreotypes, which he insinuated into my hand 
with a toothless leer. “As a sportsman and man-of- 
the-world,” he wheezed, “the doctor will give me 
the pleasure of examining these newest expressions 
of my art.” Nauseated, I somehow forced a 
glance at the package and, glimpsing the inscrip- 
tion “Shorts at Shellbeach,” thrust them back into 
the fellow’s claw with a cry of revulsion. “Some- 

thing, perhaps, of a more technical char- 
acter may take the doctor’s fancy,” he 
persisted, pressing upon me a sheaf of 
electrotypes, with the label: “Behind the 
Scenes at Maxim’s”—a monstrous ex- 
ample to four mere striplings whom I 
suddenly perceived to be touching their 
forelocks in the most abject servility. 

Cowing them thus was a blond bull 
of a man—a pink-cheeked, blue-jowled 
blackguard who whitened visibly as 
Holmes’s voice rang out: “By heaven, 
Mauriarty! From the start I glimpsed 
your crimson hands behind these puppets. 
It was your mounting ambition that led 
you to make off with the Otto cycle; then 
your soaring vanity emboldened you to 
publish your scandalous impressions of 
Dumont’s demoiselle. But from the 
secrets of the Dipsodyne you shall never 
tear the veil.” 

“At him, Watson,” he cried; but even 
as I lunged forward with my stout Penang 
lawyer, the master criminal whipped a 
bulky object from beneath his cloak, and 
sent it crashing through the dingy sky- 
light without so much as loosening his 
hold. 

There was a double splash in the blackness of 
the river, and on the night tide bobbed a casket of 
bass wood and a ticket to North Carolina. 
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AIRCRAFT INTELLIGENCE 


“Flight” photograph 


The prototype Hunting Percival Jet Provost is now at Boscombe Down, where it is being “wrung 

out” in the approved fashion. The company’s works ot Luton are still in full production with 

the Provost T.1, with well over 300 already delivered to the R.A.F. and overseas air forces, and 
a number of additional Jet Provost prototypes are approaching completion. 


Great Britain 

Avro Shackleton M.R.3. Very consider- 
able redesign has been effected in this new 
mark of Shackleton, largely with a view to 
increasing crew efficiency, although the 
aircraft will also be improved from several 
other aspects. The principal superficial 
change is the adoption of a tricycle under- 
carriage with double wheels throughout. 
When details were released last summer it 
was stated (not by Avro) that the prototype 
Mk 3 would be at this year’s S.B.A.C. 
show ; in fact, there is no prototype in the 
normal sense, for the first machine is being 
built in production jigs and is being imme- 
diately followed by all the other aircraft 
now on order for Coastal Command and the 
South African Air Force. The work on 
the Shackleton 3 line is progressing steadily, 
and it is expected that the first machine will 
be finished by the late spring, and that all 
contractors and Boscombe trials wi!l have 
been successfully completed by the summer. 


U.S.A. 
(rrumman POF -9 Tiger. In the past we 
ave refrained from publishing a three-view 


Ne 


+ 


ul] 


general-arrangement drawing unless the 
dimensions of the aircraft were known to 
us. On this page an exception is made in the 
case of the Tiger in view of the fact that, 
although dimensions are still withheld (as 
they are also for the Grumman S2F and 
Cougar), an accurate drawing can be pre- 
pared. Enormous quantities of Tigers will 
be available to the U.S. Navy during 
1956-7; various sub-types are now being 
projected, the basic machine being a level- 
sonic carrier-based day intercepter. 


Monocoupe Meteor. The latest example 
of the twin-engined, all-metal, American 
private-owner machine is the Monocoupe 
Meteor, designed to cruise at 180 m.p.h. at 
70 per cent of the power of two 150 h.p. 
Lycomings. The entire fuel load of 70 
gallons is carried in wing-tip tanks, giving a 
range of 850 miles. Gross weight is 3,100 Ib, 
and initial rate of climb 1,950ft/min. 


North American TF-86. A photograph 
of the standardized two-seat trainer variant 
of the F-86F Sabre was published in our 
issue of September 3rd last. This aircraft, 
now on widespread demonstration tours, 


GRUMMAN F9F-9 TIGER 


heyy 365-W-4 Sapphire of about 
10, Ib thrust with afterburner) 


FLIGHT, 24 December 1954 


can be fitted as a gunnery trainer with two 
0.50in guns and A-4 sight with AN /APG-30 

radar. This equipment comes in kit form, 
as does underwing stores-provision for 
such loads as eight 5in rockets or two 
200-U.S. gallon drop tanks. With the 
latter in place the endurance is better than 
two hours at low altitude, making possible 
about 20 standard circuits in succession. 
The tanks reduce the combat speed of the 
trainer to 497 knots (M = 0.865) at 35,000ft ; 
clean, 531 knots (M=0.921) is possible. 
At sea level, the TF-86 is good for 533 
knots (M = 0.808). 


PiaseckiYH-16. The present Pratt and 
Whitney R-2180 Double Wasp piston 
engines of this 30,000 Ib U.S.A. helicopter 
are to be removed and replaced by two 
Allison shaft-turbine ines. The YH-16 
has already exceeded 130 m.p.h. and has 
flown at 3,000ft. 


France 


Breguet Deux-Ponts. riments just 
concluded with this double ed freighter 
show that 164 men or trucks, field guns, 
fuel containers and ammunition up to a 
limit of 17.2 metric tons, can be carried 
over a distance of 745 miles “with a margin 
for safety”. On the last flight of a recent 
series of trials the load was a 14-ton tank. 


Twin-Dart Transport. Official bodies in 
France have discussed with operators ‘‘the 
problem of a twin-engined passenger air- 
craft for short distances” powered by 
Rolls-Royce Darts. The assembly heard 

resentatives of Hurel-Dubois and 
S.N.C.A.N., both of which companies 
have projects under study at the moment. 


Spain 

Aerotecnica AC-13. It is reported that 
several prototype piston-engined, hub- 
driven helicopters are being built by Aero- 
tecnica, the example with the designation 
quoted being similar to the Bell 47. The 
only unorthodox feature of the aircraft 
appears to be at the tail end, where a pair 
of small fins are fitted on a framework 
mounted at the tip of the tail boom. There 
is no sign of an anti-torque tail rotor. 


Hispano Suiza. This famous company, 
who have manufactured piston-engined 
training aircraft of their own design for 
many years, are now building the prototype 
of a twin-jet advanced trainer. The engines 
are reported to be Turboméca units (either 
the Palas or the Marbore) and they are 
mounted in the roots of the wing. A single- 
seat fighter version is stated to be pro- 
jected. 
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The ALVIS LEONIDES Helicopter Engine as installed in the 


Bristol 171 Sycamores of the Royal Australian Navy has proved 


its adaptability to both civil and military operations. 520 b.h.p 


9-cylinder air-cooled radjal engine. Weight complete 645 lb. 


Power/weight ratio 1°24 lb. per b.h.p. Overall diameter 41°5 inches. 
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THE SUPERSONIC FIGHTER 


PART 3 


ARTS one and two of these articles have considered the 
aerodynamic refinements necessary to achieve low drag 
and have dealt with the characteristics of possible types 
of powerplant. It is the purpose of this concluding article 
to combine the thrust and the drag and thus to show the 
probable performance characteristics of the supersonic fighter. 


6.0 Performance 

6.1 Thrust and Drag. The basis for the discussion is Fig. 15, 
which shows the relative proportions of thrust and drag over the 
speed and altitude range. The reader should note in particular 
the effect of the reduction in air density on the slopes of the drag 
and thrust curves as altitude is increased, and the “parallel” charac- 
teristics of the thrust and drag at medium and high altitudes. 
The top speed of the aircraft at any altitude is the speed at which 
the thrust and the drag are equal. It can be seen from Fig. 15 
that the top speed initially increases with altitude, reaching a 
maximum in the vicinity of the tropopause, and then decreases 
with further increase of altitude to the ceiling of the machine. 
The magnitude of the transonic “hump” in the drag curve at 
altitudes near the ceiling is of particular significance, as is demon- 
strated by the inset curve of Fig. 15. At these altitudes the aircraft 
has two distinct ranges of speed in which level flight is possible, 
the one largely subsonic and the other wholly supersonic. 

6.2 Level-flight Boundary. Fig. 16 shows the level-flight 
boundary typical of the supersonic fighter. Note the twin peaks 
at high altitude caused by the type of drag curve shown in the 
inset of Fig. 15. The importance of achieving ‘the minimum 
transonic drag will be appreciated in the light of this peculiarity. 
If the aircraft has a relatively large drag in the transonic region 
(due, say, to a bad wing/body junction causing severe inter- 
ference) the twin peaks in the level-flight boundary become more 
pronounced and the “valley” between them becomes wider and 
extends to much lower altitudes. Such characteristics place undue 
restriction on the high-altitude performance of the machine, since 
the aircraft cannot then accelerate in level flight from subsonic to 
supersonic speed, but is forced to achieve this transition in a dive. 
Thus the designer must strive for the minimum transonic drag 
in addition to seeking to reduce the drag at high supersonic speeds. 
If, by some chance, the transonic drag es particularly large, 
the aircraft will degenerate into a transonic-type fighter whose 
thrust-drag intersections occur in the transonic region (Fig. Ic). 

With normal wing loadings (circa 50 lb/sq ft) it is likely that 
the subsonic high-altitude peak in the level-flight thrust boundary 
will be cut off to some greater or lesser extent, as shown by the 
line marked “stall limit” on Fig. 16. Due to ‘the relatively low 
Cimax of the supersonic type of wing at transonic speeds, the 
level-flight 1g stalling speed will occur in the transonic region near 
the ceiling of the supersonic fighter. Further to emphasize this 
stall restriction, Fig. 17 shows the level-flight stalling speed (in 
terms of Mach number) over a range of altitude for a series of 
values of Cymax. The dotted line running across the Cymax lines 
may be regarded as a typical variation of Cumax with M for the 
wing of a supersonic fighter. 

6.3 Excess Power Characteristics. ther things being equal, 





Fig. 15. Thrust and drag, typical supersonic fighter, level flight. 
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the manceuvrability of an aircraft at a particular speed and altitude 
is directly proportional to the excess power available at those flight 
conditions. At the top speed, all the engine power is being used 
to overcome the level-flight drag; but at lower speeds than this 
(with the engine still running at full throttle) there is an excess 
of thrust over drag. This excess thrust can be used to overcome 
the additional drag due to manceuvring, or to do work against 
the weight of the aircraft in climbing, or to accelerate the mass of 
the machine to higher speeds. 

If, at a particular altitude, we convert the drag and the thrust 
into horsepower (by factoring the values by Vrps/550) we obtain 
the type of curve shown in Fig. 18. The excess horsepower, i.c., 
the difference between the thrust h.p. and the drag h.p., can then 
be replotted as shown in the inset curve of Fig. 18. The charac- 
teristic thus obtained exhibits two peaks of excess power, the one 
at subsonic speed and the other well into the supersonic range. 
These two maxima signify that there are two distinct speeds at 
which a maximum manceuvring potential is achieved. In par- 
ticular, since climbing is merely a specific type of manceuvre, the 
twin peaks of excess power mean that the supersonic aircraft has 
two optimum climbing speeds. The relative magnitude of these 
excess-power peaks, and their position in the speed range, will 
change with altitude, and so the optimum climbing speeds will 
vary as the climb proceeds. Fig. 19 shows the variation of the 
excess-power curves with altitude and indicates the variation of 
the optimum subsonic and supersonic climbing Mach number 
with increase of altitude. The numerical magnitude of the excess- 
power peaks will be appreciated when it is realized that an excess 
thrust of 1,000 Ib represents an excess horsepower of 2,000 at high 
subsonic speed, and an excess power of 4,000 h.p. at approxi- 
mately M=2.0. Thus, for an aircraft weighing 25,000 lb, every 
1,000 Ib of excess thrust will endow a rate of climb of over 2,500 
ft/min at a high subsonic climb speed, and will yield a rate of 
climb of approximately 5,000 ft/min at a climbing Mach number 
of approximately 2.0. 

6.4 Climb. Compared with the simple climb technique of 
the subsonic fighter, the possible climb paths of the supersonic 
fighter are very complex. They are critically dependent on the 
excess-power characteristics of the aircraft, and the optimum climb 
technique in a particular case is governed primarily by the speed 
and altitude at which the fighter is required to terminate the 
climb. The simplest case is that of a “patrol” climb from s.l. 
terminating at cruise altitude and speed. In this manceuvre the 
aircraft will take off and accelerate in level flight at very low 
altitude to the best subsonic climb speed. The pilot will then 
ease back the stick and enter the climb, the variation of climbing 
Mach number with altitude being the subsonic climb path shown 
in the inset of Fig. 19. The variation of rate of climb and time 
to height resulting from this technique is shown in Fig. 20. 

This subsonic climb, in all respects, is directly comparable with 
the combat climb of existing subsonic fighters. The combat climb 
of the supersonic fighter, however, with its emphasis on the mini- 
mum elapsed time to extreme altitude, will necessitate a climb 
technique which can take advantage of the fantastic excess powers 
available at supersonic speed. Fig. 20 shows the variation of rate 
of climb with altitude for the supersonic climb path given in 


Fig. 16. Typical level-flight boundaries of supersonic fighter. 
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THE SUPERSONIC FIGHTER... Fig. 17. Variation of Ig stall- 
ing speed with Cimex at 

Fig. 19 (inset). Compared with the subsonic climb, the rate of | extreme altitude (wing load- 

climb at medium and high altitude is vastly superior but, due to _ ing, 50 /b/sq ft). Dotted line 

the variation of the excess power characteristics with altitude, this shows typical variation of 

climb path cannot start from supersonic speeds at sea level. This Ctmex for supersonic fighter. 

particular phenomenon is not fundamental to all supersonic 

fighters; for example, an aircraft with a very high wing-loading 

and a very high power-loading would exhibit the two distinct 

optimum climbing speeds (the one subsonic and the other super- 

sonic) at all altitudes from s.l. up to its ceiling. However, for the 

moderate-wing-loading type of supersonic fighter, to which the 

present characteristics apply, there is only the one (subsonic) opti- 

mum climbing speed at low altitude. The particular method of 

stepping from this subsonic climb at low altitude to the supersonic 

climb path at medium altitude is the major problem of the super- _ Fig. 18 (below). Power charac- 

sonic climb techniques. teristics of the supersonic 

The acceleration from subsonic to supersonic climb speed can fighter in level flight ot 
be accomplished either by accelerating during the climb or by constant altitude. 
climbing at subsonic speed to a chosen altitude, accelerating in 
level flight at that altitude, and then proceeding along the super- 
sonic climb path. Fig. 20 shows the time-to-height curve resulting 
from this latter “stepped climb” technique. It will be noted that, 
although time apparently is “wasted” during the period of level 
flight acceleration, the phenomenal rates of climb realized when 
the supersonic climb speed has been reached result in a much- 
reduced total elapsed time to extreme altitude compared with the 
subsonic climb 

The optimum climb procedure in a given case is very much 
dependent on the excess-power characteristics of the individual 
type of aircraft, and further discussion of the problem in general 
terms can serve no useful purpose. The use of “energy” tech- 
niques greatly facilitates the determination of the optimum climb 
path once the excess-power characteristics have been evaluated. 
A discussion of this method is beyond the scope of this paper and 
readers are referred to an article by E. S. Rutowski in the Journal 
of the I.Ae.S. (U.S.A.) for March 1954. 

6.5 Turning Performance. The usual form of the excess- 
power characteristics of the supersonic fighter is also reflected in 
the turning performance of the aircraft. Fig. 21 shows the varia- 
tion of the maximum normal acceleration which can be held in a 
sustained turn at constant altitude. The two speeds at which 
maximum g occurs correspond to the two peaks of excess power 
noted earlier. In this particular aspect of performance, however, 
account must be taken of radius of turn and rate of turn in addition ; ; ; 
to the normal acceleration. Fortunately, all these related variables MACH NUMBER 
can be plotted on a single graph such as Fig. 22, which compares 
the steady turning performance of a supersonic fighter with that 
of a subsonic fighter. The curves show the full-power manceuvre 
boundaries of the aircraft; i.e., the maximum sustained turn which 
can be achieved at max. r.p.m. without loss of either speed or 
altitude. Both machines achieve their maximum rate of turn at | | 
subsonic speed, but beyond Meri: the manceuvrability of the sub- % | ARROWED PATH GIVES y 
sonic fighter is curtailed very abruptly, due to its steep drag rise. | VARIATION OF RATE OF, 
The supersonic fighter is shown to be capable of sustaining a 3 g LAR. ED VeLeee 
turn at M=2.2 compared with 2.5 g at M=0.9, but this higher I 
value of g is associated with a lower rate of turn and a very large | Se oe Ge ee | 5 ict Ee Oe 
increase in turning radius. Turning radii of the order of ten 


miles are typical of manceuvres carried out at high supersonic *++STEPPED " CLIMB . 
speed, and for this reason it is to be expected that the “dos-fight,” aceat ss 

so characteristic of the fighter-v-fighter type of combat, will ; £14 —o 
become extinct with the advent of the supersonic fighter. Even ‘ “ies — 
the fighter-v-bomber duel will have to be precisely carried out, © AT Fucht 
utilizing the resources of ground control and long-range airborne 2 
radar, if successful interceptions are to be accomplished under the ] —— + 
conditions of large-radius turns at extreme altitudes. 

6.6 Take-off and Landing. The low L/D ratios which are 
characteristic of supersonic flight mean, as has been demonstrated 
earlier, that the powerplant weight as a proportion of the aircraft 
weight will be larger than for existing subsonic fighters. This 
implies a large excess of thrust at subsonic speeds, and the thrust- 
to-weight ratio will be such that the take-off problem on the 
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Fig. 20. Climb performance of supersonic fighter. 
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Fig. 21 (right). Man- 
ceuvring characteris- 
tics of supersonic 
fighter at constant 
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Fig. 19 (left). Excess power charac- 

teristics of the supersonic fighter 

and their effect on the optimum 
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THE SUPERSONIC FIGHTER... 


supersonic fighter is not likely to be at al! serious. With moderate 
wing-loadings the runway length required should be no greater 
(in some cases much less) than that required at take-off for the 
existing subsonic types of fighter. However, due to the relatively 
low maximum lift coefficient of the supersonic type of wing at low 
speeds, the supersonic fighter will approach to land, and touch 
down, at speeds which may be considerably in excess of current 
landing speeds. 

It is for this reason that the use of efficient high-lift devices is 
likely to become mandatory on the supersonic fighter. The 
extremely thin wing will prohibit the use of complicated devices 
such as leading-edge slats and Fowler-type flaps, due to the lack 
of space in which to stow them and their operating mechanisms. 
Thus the designer, perforce, will have to adopt relatively simple 
devices such as plain flaps in conjunction, perhaps, with a drooped 
leading edge. The aerodynamic efficiency of such devices can be 
improved considerably by the use of boundary-layer control— 
the turbojet engine, incidentally, beirg an ideal power source 
for applications such as boundary-layer control by suction or 
blowing. It is important to note that the designer need not strive 
for very large increments of lift from his flaps, etc. A value of 
AC, of approximately 0.3 will, for most supersonic wings, raise 
the landing lift coefficient by over 30 per cent, which increase 
would result in reductions of approximately 15 per cent and 
25 to 30 per cent in the landing speed and landing distance respec- 
tively. Due to the high value of thrust-to-weight ratio, particularly 
at landing weight when most of the large fuel load will have 
been expended, it would appear that thrust reversal will be of 
especial benefit on the supersonic fighter. It is probably true to 
say that such a device would be essential if the supersonic fighter 
were required to operate from any other than a Class 1 airfield. 

6.7 Acceleration Characteristics. As a result of the parallel- 
ism of the thrust and drag curves, the supersonic fighter will have 
an approximately constant acceleration in level flight from speeds 
just in excess of M=1.0 up to the maximum speed. The mag- 
nitude of the acceleration in terms of g (or ft/sec/sec) will depend 
on the altitude at which the acceleration takes place. At low 
altitudes the magnitude of the accelerating force (the excess thrust) 
may be such as to enable longitudinal accelerations greater than 
} g to be sustained, but at the cost of tremendous fuel consump- 
tion. At very high altitudes the excess thrust is small and the 
resulting acceleration will be low. Thus, although the fuel con- 
sumption per unit time is small at high altitude, the total amount 
of fuel burnt in increasing flight speed from M=1.0 up to maxi- 
mum level speed will again be considerable. It can, indeed, be 
shown that for minimum total fuel consumption and for minimum 
elapsed time the optimum altitude at which level flight acceleration 
should be accomplished is at or near the tropopause. 

The probable deceleration characteristics of the supersonic 
fighter are somewhat startling by subsonic standards. At low 
altitude the L/D ratio in level flight is of a very low order, so 
that when the aircraft is flying at or near its top speed the drag 
may be as much as twice the weight of the aircraft. Thus, if the 
throttle is suddenly closed when flying under these conditions, 
the drag alone will cause a deceleration of over 2 g. As the speed 
falls, the retardation will be reduced; even so, at very low altitudes 
a deceleration from M=1.5 down to M=1.0 is likely to be 
achieved in approximately 10 sec—without recourse to the air- 
brakes. Even at high altitude, where the L/D ratio is substan- 
tially greater, retardations in excess of 0.25 g will be achieved 
on throttling back when flying at very high speed. 

6.8 Dive Characteristics. As an extension of the above con- 
siderations on the acceleration characteristics of the supersonic 
fighter, it-is of interest to study the probable ~—_ characteristics 
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of the aircraft. For this purpose a comparison is made below 
between a supersonic fighter and a typical subsonic fighter. Each 
aircraft is considered to commence the dive with the engine 
throttled back, from an altitude near its ceiling. 


TABLE Ill: DIVE CHARACTERISTICS 





Subsonic 


Supersonic 
Fighter i 


Characteristic 





30 deg 
M=0.9 
0.5 W 


Angle of Dive 

Commencing speed 

Weight component down flight path. 

Drag (using L/D from Fig. 8 and 
neglecting change of induced drag 
from level flight) 

Initial accn. down flight path | 

Initial rate of descent.. 


0.1 WwW 
g 
58,000ft/ min 


049 
26,000ft/ min 

















It will be seen from Table III that the supersonic fighter has 
a lower initial acceleration than the subsonic aircraft, and that its 
greater rate of descent will carry it more quickly to altitudes 
where the drag is tending to become greater than the aircraft 
weight. Consequently, the initial acceleration of the supersonic 
fighter will rapidly be reduced as the dive proceeds. If the 
aircraft is held in the dive the drag will build up so that the 
machine will commence to lose speed, especially if the dive is 
maintained to very low altitudes. Whilst it is true that in dives 
commenced from subsonic speed the supersonic fighter will be 
more “lively” and have a greater and more prolonged acceleration 
than the subsonic fighter, dives commenced from near the top 
speed will undoubtedly give the pilot of the supersonic machine 
the impression that his aircraft is generally more sluggish and 
reluctant to accelerate than the subsonic fighter diving from speeds 
near its maximum level speed. 

One incidental benefit which may result from these charac- 
teristics is that the designer of the supersonic fighter may be able 
to select a design diving speed (for stressing purposes) which the 
aircraft is incapable of exceeding, regardless of the angle of dive 
and of the speed and altitude from which the dive may be started. 
The tremendous drag generated at high supersonic speeds at the 
lower altitudes will ensure that the velocity of the aircraft is 
restricted to values within the limits of the selected structural 


design speed. 


Conclusion 

The rapidly expanding field of aeronautics has now entered its 
second major phase—the era of sustained supersonic flight. The 
object of this series of articles has been to demonstrate some of the 
characteristics which the true supersonic aircraft is likely to possess. 
These characteristics, whilst being somewhat unusual when com- 
pared with their more familiar counterparts in subsonic flight, are 
none the less an inseparable consequence of supersonic speed. 

When the transonic region has been conquered there occurs no 
further relatively sudden natural “barrier” to future progress. The 
effects of aerodynamic heating, although not to be underestimated, 
are more gradual in their onset and are thus more easily opposed 
Duriny the past decade fighter speeds have risen from 500 m.p.h. 
to beyond M = 1.0, and the necessity to overcome the special prob- 
lems encountered in this most difficult high subsonic and transonic 
region has led to the accumulation of a vast amount of experimental 
data and experience, and has enabled designers to get the “feel” 
of the new régime. The problems of supersonic flight, while being 
no less difficult than the problems of the immediate past, are more 
amenable to analysis, and it may confidently be expected that the 
speed range of operational-type aircraft will be extended at an 
unprecedented rate during the next decade. 

It is inevitable that, as the speed range is extended and the 
operating altitude increased, it will become more and more Ciffi- 
cult to evolve a machine which is sufficiently efficient in all aspects 
at every point within the limits of its very wide band of opcra- 
tion. Due to the extreme difficulty of attaining a satisfactory 
solution to this fundamental problem, we may expect in the future 
a wider range of more specialized types of aircraft, each achieving 
the maximum operational efficiency within its particular band of 
speed and altitude. The question of how this essential multiplicity 
of types can be reconciled with our national economy is beyond 
the scope of this article; but there can be no doubt that such com- 
patibility must be achieved if we are to retain in the future our 
present position as a major air power. 
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and chief designer, Hawker Aircraft, Ltd. The bee expressed are 
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Aircraft, Ltd.—particularly to Mr. T. S. R. Jordan, B.Sc.—for their 
valuable advice and objective criticism during the writing of the articles. 


Fig. 22. Steady turning performance (stratosphere). Continuous line 
indicates steady turning performance of typical supersonic fighter at 
full power at a constant altitude; broken line denotes corresponding 
performance of subsonic fighter ot full power at a comparable altitude. 





[ the fourth meeting of the Helicopter 
A Association’s 1954-55 lecture programme, 

held in the library of the Royal Aero- 
nautical Society on December 10th, two principal 
speakers, Mr. Norman Hill and M. Pierre de 
Guillenchmidt, presented papers to lead an 
evening’s discussion on The Simplification of 
Helicopter Pilot Training. Introducing the two 
lecturers, the chairman, Dr. G. S. Hislop, said 
that both were eminently qualified to speak on 
the subject. Mr. Norman Hill was sales manager 
of Redifon Ltd., while M. de Guillenchmidt was 
managing director of Giravions Dorand, a 
French company which in recent years had 
carried out a number of extremely interesting 
experiments to produce a helicopter simulator. 

Mr. Hill began by outlining the function of the 
Stratocruiser and Comet flight-simulators produced 
by his company. So far as he was aware there had 
been no developments in the United Kingdom 
aimed at the production of a helicopter simulator; 
his part in the proceedings was to show what had 
been achieved in relation to fixed-wing aircraft in 
order to stimulate ideas on what could be achieved 
in relation to helicopters 

The aim of the simulator was to reduce to a mini- 
mum the process of flight familiarization, with its 
attendant potential hazard and cost. By an elaborate 
system of electronic and electro-mechanical appara- 
tus, almost any navigational problem or emergency 
condition could be fed into the simulator, and the 
trainees had to find the correct answer in their 
handling technique. Apart from normal familiariza- 
tion, the ability to confront the trainee crew with abnormal con- 
tingencies prepared them for an emergency which they might, 
otherwise, have to face on the one all-important occasion. 

After giving a technical description of Redifon simulators, Mr. 
Hill went on to draw comparisons between the cost of operations 
with the flight simulator and with the actual aircraft, showing 
that the simulator training could be carried out for less than one- 
tenth of the cost of flying training in the air. [The cost figures, 
which had been compiled with the assistance of de Havilland and 
Redifon, are reproduced on the opposite page.} Mr. Hill con- 
cluded by saying that it had been shown in practice that if a 
flight simulator was utilized only for the regular six-monthly 
crew checks, it would pay for its first cost in two years. 

An excellent film was then shown to the meeting, portraying 
the Redifon Comet simulator in action with a trainee crew. A 
long-distance navigation exercise was carried out, from start-up 
to shut-down after landing, including a number of emergency 
procedures which were fed into the system by the instructor. 

M. de Guillenchmidt then presented his contribution, which 
described the activities and experiences of his company, Gir- 
avions Dorand, in the production of helicopter simulators. In 


Control panel for DX.50 helicopter simulator. 


FLIGHT 


HELICOPTER FLIGHT SIMULATORS 


Their Claims Discussed at Helicopter Association Meeting 


DX.50 helicopter simulator. A single pilot's seat only is shown in this photograph, 


but dual controls have since been fitted. 


France, the problem of training helicopter pilots had, in recent 
years, begun to be felt more fully. Owing to the fact that helicopter 
flying and maintenance were extremely expensive and that heli- 
copters were more difficult to fly than comparable fixed-wing 
types, the value of flight simulators was becoming more apparent. 

In the case of basic flight training, a large proportion of in- 
structional time was spent in teaching the correct technique for 
hovering. Stick movements during hovering often appeared to 
be illogical, and it was in this stage that fixed-wing pilots had 
to “unlearn” a number of habits which, acquired in aeroplane 
flying, were unsuited to rotating-wing aircraft. This training 
phase was altogether different from the corresponding phase for 
fixed-wing aircraft, and the use of a ground simulator was most 
valuable. 

As an example of the machine’s efficiency, he cited the case 
of one of his company’s engineers who, although a glider pilot, 
had never previously been in a helicopter. After about 20 hours 
of training in the DX.5() simulator, during which time the 
characteristics of the Bell 47, Sikorsky S-55, and two French 
prototype helicopters were introduced into the computing system, 
he tried his hand on the actual machines. In each case the en- 
gineer had been able to master the helicopter in hovering flight 
after only a few minutes at the controls—much to the surprise of 
the instructor. 

The DX.50 simulator comprised a cockpit, representing an 
S.N.C.A.S.E. helicopter, mounted on a pedestal and having free- 
dom of movement about its pitching and rolling axes. Movement 
of the cockpit was actuated by two split-field A.C. motors con- 
trolled electronically by power servos. Dual flight-controls were 
provided, each pilot’s position having a control column and 
collective-pitch lever, the latter being used to start or switch off 
the simulation. The rudder pedals were locked, as provision had 
not, up to that time, been made for the simulation of axial turns. 

An optical system projected a set of lateral and longitudinal 
lines, representing the 6ft-square blocks of a concrete runway, on 
to a large screen in front of and below the pilot. A horizon was 
also projected on to the screen, roughly on a level with the pilot’s 
eyes. When he raised the collective-pitch lever, simulation began 
and the pilot had the impression he was hovering at approxim- 
ately 25ft above the runway. Fore-and-aft movement of the con- 
trol column caused the whole cockpit to pitch and the lateral 
lines to approach or recede on the screen. Lateral stick displace- 
ment caused the longitudinal lines to move sideways across the 
screen in the opposite direction to the stick movement and also 








24 December 1954 


ESTIMATED HOURLY COST OF OPERATING REDIFON FLIGHT SIMULATOR 
(TYPICAL FOUR-ENGINED AIRCRAFT) 





Inspection and maintenance 
Electric power 
Periodic overhauls and spares 
Heat, light, air conditioning, etc 
Senior instructor or check pilot with engineer instructor 
and radio aids operator 5 15 
Direct cost/hour 11 19 
Hourly amortization (40,000 hours in ten years—£187,500 
cost = $523,125 at $2.79 (includes building accommodation 
and installation) 413 
Simulator cost/hour 
or say at $2.79 


Utilization 4,000 hours per year. 











initiated a sideways tilt of the cockpit towards the simulated 
direction of movement. 

Inclination of the screen itself was so arranged that the longi- 
tudinal lines converged towards a vanishing point and thus intro- 
duced perspective into the visual picture to increase its realism. 

The computor of the DX.50 was electro-mechanical, of the 
analogue type, and had been specially designed to handle the 
equations of motion of helicopters. Its originality lay in the 
introduction of electro-mechanical double integrating units cap- 
able of giving simultaneously, and with a high degree of accuracy, 
output signals proportional to the values of a variable and its first 
derivative, in response to an input voltage proportional to the 
second derivative of the variable. 

The characteristics of the simulated helicopters were fed into 
the computor by means of potentiometers controlled by dials 
located on the control panel. Computed solutions were given 
mechanically in the form of rotations to drive the optical system 
and govern the cockpit movements. The DX.50 could simulate 
the flying characteristics of a large number of single-rotor heli- 
copters of a gross weight varying between 600 Ib and 20,000 Ib. 

The technical data appertaining to any particular helicopter 
which had to be transformed into coefficients and fed into the 
computor were :— 


Gross weight (Ib) 

Radius of gyration in roll (ft) 

Radius of gyration in pitch (ft) 

Distance between c.g. and hub (ft) 

Rotor rotational speed (rad/sec) 

Collective-pitch setting at 0.7 R (deg) 

Inflow coefficient (hovering) 

Coning angle (deg) 

Diameter of rotor (ft) 

Number of blades 

Rotational inertia of one blade (Ib/ft/sec2) 

Pitching inertia of one blade (Ib/ft/sec2) 

Flapping inertia of one blade (lb/ft/sec2) 

Weight of one blade (Ib) 

Blade c.g. stations (% of radius and chord) 

Ratio of swashplate movement to rotor movement (bar 
fixed, if any) 

Stability ratio= Ratio of rotor movement to bar move- 
ment (swashplate fixed) 


The double integrator for the DX.50 helicopter simulator. 
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Work capacity: millions of 
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Total direct operating cost 

















*The overhaul costs for turbine engine power plants are taken at 25 per cent of 
their first cost (maintenance costs which are small compared with the overhaul 
costs are also included in this figure). 

The overhau! costs for piston-engine power plants and their propellers are 
taken at 20 per cent of their first cost 


a P x5 )P 

aP 

x 2?) 

l Stick length 

Om Mean blade chord 

th Time constant of bar, if any. (Time for bar to catch up 
to within one degree of an initial mast displacement 
of 10 degrees) 

Lock’s constant of blades 

Horsepower absorbed by rotor (hovering) 


Ratio of stick travel to swashplate travel in pitch 


Ratio of stick travel to swashplate travel in roll 


4 


Hm 


Approximately one hour for calculation was required to set up 


the simulator initially to the characteristics of any particular 
machine but further readjustment of the characteristics could be 
made in a few minutes. 

Apart from its —-? provide ground training facilities for 


helicopter pilots, the DX.50 also allowed the behaviour of a 
prototype helicopter to be studied while the machine was still on 
the drawing board. With its use, the designer could easily investi- 
gate the influence of any design parameter such as blade charac- 
teristics, response lag, etc., and the test pilot could familiarize 
himself with the new machine’s handling qualities before com- 
mitting the actual machine to its first flight. It was also of value 
for experimenting with auxiliary devices such as automatic pilots, 
gyroscopic stabilizers and servo controls. 

M. de Guillenchmidt went on to describe three other helicopter 
simulators which were under development at Giravions Dorand, 
the DX.80, the DX.32-C and the DX.32-B. The DX.80 was 
intended to simulate only one helicopter, the Sikorsky S-55, and 
the flight conditions capable of simulation were considerably 
extended by comparison with the DX.50. They included vertical 
take-off with control co-ordination; hovering flight; forward, 
backward and sideways flight; turning in hovering and forward 
flight; vertical and oblique climbs; and engine-failure procedure. 
All the flight controls were included, as was also the complete 
range of instruments necessary for the operation of the helicopter 
under visual conditions. 

The DX.32-C was a simplified version of the DX.80 intended 
for use in primary training schools. It simulated the same flight 
conditions as the DX.80 but, by accepting a slightly reduced 
accuracy factor, the costs had been lowered appreciably 

The DX.32-B was a highly simplified hovering trainer in which 
the pupil sat on a pedestal with only one control, the stick. The 
training consisted in stabilizing a horizon bar, projected on a 
screen in front of him, by making the appropriate stick movements. 
Fore-and-aft stick movement controlled the height of the bar, 
while lateral movement controlled its sideways tilt. One unit was 
actually in operation at the Fenwick-Bell helicopter school in 
Paris and pupils were given a five-hour course on the simulator 
before beginning flying training. It was estimated that, in small- 
quantity production, the DX.32-B could be manufactured for 
rather less than £1,000, and maintenance would be negligible. 

The lecturer concluded by giving an indication of the operating 
costs of the simulators. The figure for the simple version was 
£4 per hour, including depreciation. For the more elaborate 
trainer a figure of £7 per hour had been calculated. It had been 
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estimated that, by giving helicopter pupils a 20-hour course on 
the simulator before beginning air experience, between eight and 
ten flying hours could be saved on the standard helicopter flying 
training course. Since the average cost of flying instruction was 
in the region of £30 per hour, a considerable saving could be 
effected 

THE DISCUSSION 

Mr. Kennetu Reep (Saunders-Roe) expressed disagreement with the 
school of thought which saw a need for helicopter simulators. Heli- 
copters were not difficult to fly, and it was far more effective to have a 
light, inexpensive, helicopter to carry out training. He did not think 
there was a pilot-training problem of sufficient magnitude to warrant the 
use of simulators. As regards their proposed use for pre-testing proto- 
type helicopters, he thought that it might be more dangerous for a test 
pilot if he were to gain a false impression of a helicopter’s handling 
characteristics before the first flight than if he were to fly the machine 
with no impressions at all. On the question of cost, he said that it was 
mandatory, by international agreement, that a student helicopter pilot 
should complete a certain minimum number of hours flying in the air 
before he was issued with the appropriate licence. The cost of the 

wulator would, therefore, be an added expenditure. He did think, 

ever, that a simulator could be a most valuable asset for instrument- 
training and for gaining experience in the use of new navigational 
ids and procedures. 

Lt-Cpor. P. H. Frapp (Admiralty) sympathized partially with Mr. 
Reed, who had expressed the view of those who felt there was no 
substitute for experience in the air itself. In the case of the helicopter 
simulator, though, he was inclined to be more open-minded and the 
Royal Navy was extremely interested in the use of such a device for 
training purposes. He would like to see the more elaborate simulator 

se, giving the fullest possible representation of helicopter flight. 

Dr. G. S. Histor (Fairey Aviation), the chairman, asked whether the 

vulator could produce, satisfactorily, the exact prototype handling 
haracteristics; and, addressing a question to Mr. Hill, he asked whether 
the effects of gravity and acceleration were included in the Redifon 
flight simulator 

Mar. J. K. Zerozex (R.A.E.) said that if the main characteristics of a 
helicopter design were at fault, the error would show up on the simu- 
lator. It should be possible to improve the handling qualities of a 
machine before the pilots flew it. He disagreed with Mr. Reed's 
statement that helicopters were not difficult to fly. 

Mer. G. Hewtimcs (Air Trainers) said he wished to endorse all the 
favourable comments which had been made about the helicopter simu- 
lator. He thought, however, that in its utilization to determine proto- 
type characteristics it would do what the design office forecast the actual 
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machine would do—and that might not be correct in practice. 

Mar. J. S. SHaprro (consultant) thought helicopters were easy to fly 
and considered that a simulator could make a notable contribution to 
the science of helicopter design by helping to determine what charac- 
teristics a pilot wanted to find in a helicopter—as a matter of fact and 
not of opinion. 

Dr. O. Meprratta (Louis Newmark, Ltd.) considered the simulator 
was of the greatest value. It not only helped the pilot to fly a helicopter 
but also helped the designer to design one. He confirmed the lecturer’s 
statement that the simulator could be of great assistance in the develop- 
ment of auxiliary equipment for helicopters such as automatic pilots. 

Mr. C. J. Carter (M.o.S.) also supported the use of simulators, if 
only for the reason that, in time of a possible emergency, all available 
machines would be required for operational purposes and the fewer 
which had to be used for training, the better. 

Mar. H. Wooron (Percival Aircraft) thought that simulators could well 
be used for crew training, as in the Redifon type, or in conjunction with 
pilot training where the characteristics of a particular helicopter were 
known. He could not, however, see any prospect of a simulator giving 
sufficiently accurate results for the pre-testing of a prototype helicopter 
when the control characteristics were not known. 

Mr. Hitt, in reply to the discussion, said that the simulation of 
gravity and acceleration in the Redifon simulator was not worth doing 
unless it could be done really well. To achieve this, it might be 
necessary to adopt some form of whirling arm arrangement which 
would be extremely complicated and costly. He thought there soon 
would be a pilot training problem which the helicopter simulator would 
do much to alleviate. 

M. pe GUILLENCHMIDT also replied to the questions which had been 
addressed to him. He said that a pilot training problem did exist in 
France and this was partly why the simulator had been developed. 
Whether helicopters were difficult to fly or not was a matter of opinion 
but certainly some of the required actions were not instinctive. These 
actions and co-ordination of controls could be taught to advantage in a 
ground simulator. It was all very well to say that a more suitable 
means of training would be a cheap, elementary training helicopter, 
but this did not exist. The use of a ground simulator could save ten 
hours’ flying time on a training course and it would be necessary to 
make arrangements with the authorities as to the degree to which ground 
simulator time could be included in the official requirements for a 
helicopter licence. 

He maintained that the simulator could be of value in the development 
of a prototype and said that pilots who had had experience of it were 
surprised how handling characteristics could be changed by alteration 
of various design parameters fed into the system. On one occasion, a 
pilot had noticed a change in the handling qualities of the simulator 
and it was found, after investigation, that an error had been made in 
one of the design calculations. There remained much development 
work to be done but simulators could make an outstanding contribution 
to the development of helicopters in the future. 


VICTORY IN AFRICA ON TV 


EN TITLED Combined Ops, Episode 6 of the B.B.C. Tele- 
~“ vision film War in the Air covered the air situation in the 
West from early 1942 to the spring of 1943. 

This was the period of Commando raids on Norway and of the 


Dieppe raid. A paratroop action in Norway to capture the equip- 
ment of a radar station showed several Whitley transports and a 
brief glimpse of Horsa gliders and a Whirlwind. This sequence 
included some all-too-short shots of a Heinkel He. 59 seaplane 
making an obviously faked, yet interesting, attack on a British 
submarine 

The bitter air battles fought over Dieppe while the Allied 
troops were pinned on the beaches were vividly portrayed and 
FW 190s were shown in action (this time with chronological 
xccuracy). The “Baedeker” raids on Britain were recalled, the 
period being termed “one of raids and bad news.” 

Che building up of the Air Force in Britain and the Common- 
wealth was conveyed by scenes from an Empire Air Training 
Scheme in Canada; aircraft seen included Harvard and Fleet 
trainers. In Britain, due credit was paid to the work of the women 
ferry pilots of Air Transport Auxiliary, and two sequences showed 
1 Spitfire, Beaufort, Beaufighter and Maryland quartet, and a 
Kittyhawk, Hurricane and Spitfire in formation. 

The organization at Gibraltar of an aircraft assembly depot 
was depicted, the film showing how the runway was lengthened 
and dispersal space made available for some 600 aircraft. (At one 
time 122 Hurricanes and Spitfires were assembled in nine days.) 
Lightnings were shown, marking the beginning of the build-up 
of the U.S.A. 12th Air Force 

The remainder of the film covered Operation Torch—the 
Allied landings in North Africa—and carried the air story on 
from the previous episode to the end of the Tunisian campaign. 
Within two days of the initial landings—on November 7th, 1942 

the Luftwaffe struck back hard. Ju88s and Me110s were 
shown in action, together with camera-gun shots of both Me 110s 
and FW 190s being shot down. 

By December, the Allied Armies were bogged down in the 
winter mud, along with their supporting aircraft. The Germans, 
holding airfields with concrete runways, were able to maintain 
operations and for a few weeks made fierce raids against Allied 
positions. Once again diving Ju 87s were seen attacking Allied 
troop concentrations. 


In the spring the mud dried and the Allied Air Forces really 
got down to tactical support on a scale that made previous 
attempts by the Luftwaffe seem amateurish. Many shots were 
shown of Mitchells, Fortresses, Liberators and Bostons in action, 
making it easy for viewers to believe the statement that the 
“strength of the Air Force was the deciding factor” in the ensuing 
land battles. 

With the end in sight the Germans withdrew most of their 
aircraft back into Europe, after which the pace of the Allied 
advance increased. There was no “Dunkirk” for the Germans 
and Italians; they could not achieve the essential local air 
superiority. Thirty-nine enemy ships attempting to take off 
troops were sunk in two days. 

Minor blemishes in the episode included a further lack of 
reference to the strategic night bombing conducted during the 
campaign; omission to mention the contribution to the final 
victory made by the air operations from Malta; and the absence 
of any portrayal of the impressive airlift organized by the Germans 
to build up their forces in Tunisia after the Allied landings in 
North Africa. This latter operation was depicted in the earlier 
American film Victory at Sea, in the episode entitled Sea and 
Sand; with film available of the impressive fleets of Ju 52s and 
Me 323s used in this operation this omission from the British 
film is rather surprising. M. F. A. 


A. V. BELLAMY 


ITH the death, on December 11th, of Mr. A. V. Bellamy, 
publicity manager of D. Napier and Son, Ltd., this journal 

has lost a one-time colleague whose friendship stood fast in 
changed circumstances. As a boy, in the 1920s, he lived in the 
building which housed Flight’s editorial offices, and on leaving 
school he joined our photographic department, where he served 
under John Yoxall for nine years. After several years’ work on 
various aeronautical journals, he joined Napiers in 1936. A weak 
heart did not deter him from pursuing the sport of sailing—a 
passion with him since he first owned a boat at the age of 16. 
A naturally amiable personality, “Bert” will be missed not only 
by his old friends on Flight, but by those members of the industry 
who had dealings with him, especially at the Farnborough displays. 
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The Editor of “Flight” does not hold himself responsible for the views expressed by correspondents in these columns; 
the names and addresses of the writers, not necessarily for publication, must in all cases accompany letters. 


The Auxiliaries and the Hunter 


HE eagerly awaited “decision” about the future of the 
R.Aux.A.F. has now apparently been taken, but nothing seems 
really to have been resolved. Several points occur to me. 

First, that although the new swept-wing aircraft may be almost 
prohibitively expensive, is it not vital to have the actual number of 
aircraft, so to speak, “on the scramble pan” should an attack 
come? Conversion during an emergency, however hurried, 
would probably be too late. 

Second, will not history repeat itself and the piloting of these 
machines be no more difficult than that of their predecessors? 
The Anson frightened many pilots before the war at Tangmere; 
the Spitfire was “madly complex” and the Meteor was supposed 
to defy the efforts of the most skilled and intrepid part-time pilot. 
Yet later even raw pilots straight from the R.A.F.V.R. had no 
trouble in coping with the Meteor 8, and these same men now 
have an average of well over 200 hours on jets and fly about 120 
hours in them a year—as much as a regular pilot. And one hears 
great things of a two-seat Hunter trainer. 

Thirdly, Auxiliary ground-crews service Meteors quickly and 
extremely well with only a small nucleus of regular backing, and 
often without even that. They are keen enough (and this is the 
principal factor) and skilled enough to cope with the Hunter. 

Fourthly, why could not the cadre squadrons be revived, so 
that an Auxiliary squadron would consist of one Regular and one 
Auxiliary flight? It would overcome the under-utilization prob- 
lem by keeping the Hunters busy during the week. This the 
Auxiliaries (at least, in the London area) already do pretty well 
themselves with their Meteor 8s. 

These points may not apply to all Auxiliary squadrons, but 
those in the London area (there are five of them) and others near 
the largest towns could, I feel, justify full conversion to Hunters 
without any trouble at all. Official timidity seems the principal 
characteristic of the “decision.” 

London, W.1. 


The Smithsonian’s Origin 


T was with great interest that I read the article on the air 

museum at the Smithsonian Institution, Washington, in Flight 
dated December 3rd, 1954. 

I had seen the Wright Flyer at the Science Museum before the 
war, and I saw it again in its new home in 1950. 

The purpose of this letter is to supply your readers with some 
information about the Smithsonian itself. 

You will see from the enclosed photostat of the foreword to the 
Museum’s handbook that Smithson, an Englishman who had 
never been to the U.S.A., donated $550,000 for the express pur- 
pose of setting up the Institution. This surely is an early form 
of lend-lease; and in reverse. Also, what would today’s value be 
of $550,000 in 1829? 

Liverpool, 2. 


F. Uriovus. 


HENRY T. HOUGH. 


[Extracts from the foreword: “James Smithson, an Englishman who 
had never been in the United States, died June 27, 1829, bequeathing 
his fortune of $550,000 to this country to found an establishment ‘for 
the increase and diffusion of knowledge among men,” and himself chose 
the title “The Smithsonian Institution.’ 

“What wealths of vision and achievement are comprehended both by 
the words of the gift and by the stately title that Smithson selected! 
The heavens, the earth, the sea, and the very air we breathe have been 
searched by the Institution, and their mysteries brought to light. Neither 
heat, nor cold, nor privations have deterred those charged with this 
mission of gaining and giving knowledge. Their lives are often risked 
in their arduous labor. 

“The Smithsonian is a private foundation, under governmental 
guardianship, but charged with administering eight governmental 
bureaus. Other gifts since Smithson’s have raised the original Smith- 
sonian endowment to $3,132,000, of which, however, $1,453,000 is 
restricted to particular objects chosen by the donors. Yet the endowment 
is small compared to its opportunities for good.”] 


Airships as Aeroplane Carriers 

WAS very interested in the report, in your issue of Decem- 

ber 3rd, of W/C. Cave-Brown-Cave’s remarks on the subject of 
aeroplanes released from airships during the First World War. 

When I was with No. 10 T.D.S. (D.H. 4 and D.H. 9) Squadron 
at Harling Road Aerodrome, Norfolk, in the latter months of 1918 
we frequently saw the R.N.A.S. rigid airship L.23 flying from 
Pulham with a Sopwith Camel, or Pup attached below as shown 
in the photographs I enclose, which I took at the time. 


The photograph of R.23, referred to by Mr. Cheesman. 


I have never heard whether the aircraft was in fact successfully 
released and it would be interesting to know if any of your readers 
can supply more information about these experiments. 

Ruislip, Middlesex. E. C. CHEESMAN. 

Editor, B.E.A. Magazine. 

{It is known that a Camel, with controls locked, was released 
from the R.23—as the same airship was more commonly known— 
and that it made a normal glide and a good landing. Later, with 
Lt. Keys as pilot, it was again released in safety.—Ed.] 


Economic Boomerang ? 

OR many years now you people over in U.K. have been doing 

things that make me wish to tack a “WAKE UP!” sign atop 
Nelson’s Column—or the roof of the Air Ministry. 

My latest “gripe” concerns the blissful and happy manner in 
which British gas-turbine manufacturers (and others) hand out 
the products of British know-how to the world at large—including 
some, to say the least of it, highly dubious countries. This -s done 
without realizing or caring that although the products concerned 
may not boomerang against Britain in a “hot” war they will 
certainly provide the weapons for an economic battle. 

The undeniable fact is that any nation—from Bloggsnovia 
down (or up!)—can, apparently without the slightest difficulty, 
obtain top-flight products of the British aircraft industry. These 
products are either used directly or else broken down with a view 
to home production. Whenever the latter is performed legally 
it has become fashionable to re-design the nuts and bolts, slap 
on a fancy name and label the result as a product of native genius. 

In the U.S.A. many first-line military jets are using British- 
designed engines. It now appears today that many commercial 
aircraft are going to use the same engines, and I believe that the 
British aircraft industry as a whole will lose by it. American 
commercial aircraft are good, and sell well—why give them the 
added advantage of British turbojets and turboprops? “That’s 
fine,” your engine manufacturers will say, “but we have to eat 
too.” That is true, but by denying non-British commercial air- 
craft the use of British engines, airliners throughout the world 
would turn to Britain for equipment and the vast increase in 
orders would more than compensate for the loss of engine royal- 
ties. In fact there is little doubt that such a process has already 
started, thanks to the Vickers Viscount. 

It is therefore obvious that a tremendous potential commercial 
market exists for British power units throughout the world, but 
Britain will gain to the fullest extent only if they remain attached 
to the wings of British aircraft. My solution to the problem 
involved would be as follows :— 

(a) In the interests of the defensive power of the free world 
Britain should continue to permit the construction, under 
licence, of British gas turbines in “security-cleared” countries. 

(b) The use of these units or variants of these units would 
not be permitted in commercial aircraft without special per- 
mission. (This will not seriously affect the licensees as the 
bulk of aviation production for years to come will, unfortunately, 
be centred on military types.) 

(c) Where foreign commercial aircraft are permitted to 
employ British units these units must be procured directly 
from U.K. and not from any foreign licensee. This practice 
would also encourage the use of British accessories abroad. 

Melbourne, Australia. J. V. Strcom. 
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THE INDUSTRY 


rV in Engine Flight-testing 

NTERESTING applications of television in aircraft engine 

flight-testing are disclosed by Pye, Ltd., of Cambridge 

De Havillands have installed a television system in a test-bed 
uircraft for detecting any outbreak of fire in or near an engine 
installed in the bomb-bay. The Pye TV camera, which is pre- 
focused and controlled by the navigator in the cockpit, “watches” 
the test engine in complete darkness through a heat-resistant 
glass window; and as long as a small monitor on his instrument 
remains blank, the pilot knows that everything is working 


panel 
As a double check a red light fitted to the navigator’s 


satisfactorily 


control 


panel shows that the camera is continuing to function 


ristol Company are also using Pye industrial television 

urch and are at present fitting it to a test-bed aircraft for 

study [The company state that the installation will 
ess some adaptation; but they hope to start operating it 
few months’ time 


Heavy-duty Electrical Connections 

HE cables and connectors of temporary electricity supplies, 

often required in aircraft factories and on airports for main- 
tenance, emergency lighting and power and other purposes, may 
have to withstand rough treatment. With this in mind, the Plessey 
Co., Ltd., have produced a new range of heavy-duty plugs and 
sockets for joining electric cables 

There are four basic housings, made of forged aluminium 
bronze, for plugs and sockets. These are: a cable unit, for 
terminating and anchoring cables; a panel unit, fitted with a flange 
for mounting in a fixed position, wiring connections being made 
directly into the rear; a cable coupler, to be used in conjunction 
with a cable unit when it is desired to join two cables; and a panel 
mounting coupler, which is similar to a panei unit except that an 
outlet and fittings are provided to enable a cable to be connected 
at the rear 

The housings are arranged to accommodate either a plug or 
socket fitting, which are interchangeable, in any of the three 
standard sizes: two-way, 10 amp; four-way, 50 amp; three-way 
and one earth return, 50 amp. 

These plugs and sockets, it is stated, are of great physical 
strength, will stand up to the weight of passing vehicles and are 
completely weatherproof. Positive contact pressure ensures good 
electrical continuity 


Ekco Appointments 


WO new appointments are announced by E. K. Cole, Ltd. 

Mr. A. J. Brunker, B.Sc. (Eng.), A.-C.G.1., D.1.C., A.M.LE.E., 

relinquishes his position as general export manager to become 

chief engineer of the company; 

and Mr. W. M. York, who as an 

executive director already con- 

trols publicity and the heating 

division of the company will, in 

addition, now direct export acti- 

Vities covering radio, television, 

plastics and ciné equipment. Mr 

Brunker will be responsible to 

Mr. A. W. Martin, M.B.E., tech- 

nical director, and will assist him 

in the general administration of 

the company’s development and 

engineering department Mr 

Brunker retains his directorship 

of Ekco Electronics, Ltd., the 

wholly owned subsidiary of E. K 

Cole, Ltd. Before joining the 

organization in 1947, Mr. Brun- 

ker was with the M.o.S., where 

he held the position of Deputy 

Mr. A. J. Brunker Director of Radio Production 
Versatile Resins 

TH diverse applications of Epikote resins, developed by Shell 

Chemicals, were the theme of an exhibition held recently in 

London. These resins are now in full production for such pur- 

poses as the manufacture of corrosion- and damage-resistant 

paint, wire sheathing, plastic laminates, and the “potting” of 

electronic circuits 

Epikote, which is produced by Shell in America under the 

trade name “Epon”, is directly comparable with the polyesters, 

but its chemical resistance, particularly to water, is greater. Its 

electrical characteristics, though much the same as those of the 


Personalities at Shell Chemicals’ Epikote resins exhibition (see below). 
Left to right: Sir Frederick Handley Page; Sir Francis Hopwood, a 
managing director of Shell Petroleum; Mr. R. A. Atkinson, sales 
manager, Shell Chemicals; Dr. Paice, manager, plastics and resins, Shell 
Chemicals; and Mr. G. H. W. Cullinan, gen. mgr., Shell Chemicals. 


polyesters, do not suffer from degradation caused by water pene- 
tration. Other useful characteristics are its adhesion, resilience 
fatigue strength), and abrasion resistance. These render Epikote 
laminates particularly useful in the aeronautical industry for 
radomes, plastic wing tips and drop tanks, potted electronic 
components, and surface coatings where resistance to synthetic 
lubricants, fuel, and high temperatures is required. Experiments 
are being carried out in the use of Epikote laminates in various 
gas turbines 

In America, both a Douglas DC-7 and a McDonnell F3H 
Demon painted with Epikote-based paint have shown high 
resistance to synthetic-lubricant corrosion and to airstream 
erosion 


Aids to Inspection 


HE word endoscope is a medical term describing a device 

designed for illuminating and inspecting cavities. Somewhat 
similar instruments are commonly used for specialized applica- 
tions in engineering, not the least important of these being the 
interior inspection of aircraft components and structures after 
assembly. 

A particularly comprehensive range of such instruments, made 
by the French firm of J. Bodson et Fils, is described in a catalogue 
received from their newly appointed United Kingdom agents, 
P. W. Allen, 253 Liverpool Road, London, N.1, who are them- 
selves specialists in illuminated inspection equipment. The range 
of instruments described varies from a type 4in long by 5/32in 
diameter to another 23ft long by 1 3/16in diameter. Some of 
these instruments, it is stated, contain a most complex lens 
system, yet are very robust in construction and will stand up to 
many years of workshop use without loss of clarity or definition. 
The endoscopes vary in size, some containing bulbs of 3 mm 
diameter and others being equipped with lamps of 120 watts. 


IN BRIEF 


Ex-apprentices of the R.A.E., Farnborough, may be interested 
to learn that arrangements are in hand to ho!d a re-union in 
London next spring, at which Mr. J. F. (“Ben”) Gunn will be 
entertained to mark his retirement from public service; he was for 
many years supervisor of apprentices at the R.A.E. Ex-appren- 
tices who served under him are invited to communicate with the 
organizer, Mr. D. J. Colliver, at Albright (Engineers), Ltd., 125 
Red Lion Road, Tolworth, Surrey, or with any member of the 
committee (Messrs. F. H. Pollicutt, G. J. Malin and K. S. 
Rawlins) in their own particular organization. 


“So you can read 
a 12-inch rule and 
you know what ‘H’ 
stands for on a 
pencil — right, 
you're hired”. 








— rt 
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GOVERNED MOTOR 





by 


This is a single speed governed series motor which 

has been developed for use in time switches etc., 

although its applications are many. It can be supplied 

SPECIFICATION as a split series unit where a reversible motor is 
Voltage iév DC to 2% DC required. Special brushes are fitted which make the 
Rating 0.4 amps at 24v OC (nom) motor suitable for high altitude work without 
Torque 2 gm. /cms. (max) the pressure cabin, and these brushes show a life 
Speed 3000-1000 r.p.m. period of 760 hours at 3000 r.p.m. The governor 
Speed Tolerance + 3% is a highly developed centrifugal type capable of 
Weight (less resisene) Sons holding the motor speed accurately. A resistor is 
Temperature —60°C to + 90°C paralleled across the governor contacts. 





rEDDINGTON CONTROLS LTD., CEFN COED, MERTHYR TYDFIL, SOUTH WALES Tel: Merthyr Tydfit 666 
LONDON OFFICE: 51, BROMPTON ROAD, S.W.3 Tel: KENsington 4808 





NOZZLE 

The importance of the nozzle to the efficient delivery of petrol and 
other fluids has led Zwicky technicians to give special attention 
to it. Our range includes both trigger operated and automatic 
cut-off types, for all rates of flow up to 100 gals. per minute. 


ROTOR PUMP 


Important features: Positive displacement—Double helical gears 
—High volumetric and mechanical efficiencies—Non-pulsating— 
All bearings running in oil bath—é sizes from 15 to 600 gals. 
per minute. 


Zwicky Ltd., Trading Estate, Slough, Bucks. 


TELEPHONE: SLOUGH 24481/2/3 


POWER AND HAND PUMPS, MICRON FILTERS, PATENT HOSE REELS, SPECIALISTS IN PUMPING AND FILTERING EQUIPMENT. 
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CIVIL AVIATION 


EXECUTIVE AIR-TRAVEL PLAN 


RECENTLY introduced by Short Bros. and Harland, Ltd., is 

a scheme whereby the company’s Flying Services Division 
undertakes to operate and maintain medium-size executive-class 
aircraft on behalf of other organizations. Under this p!an, intended 
to assist those firms whose executives would benefit from the 
mobility and time-saving in having available a company aircraft, 
the firms themselves would purchase the aircraft. 

Shorts will advise on the purchase, insure and maintain the 
aircraft, and provide the aircrew, flight planning information and 
all fuel. Although actual costs of operation would depend on the 
location of the operating base and on the annual utilization, typical 
costs for an aircraft based at Rochester would be as follows : — 

De Havilland Dove; approximate initial cost £30,000, estimated 
annual cost of operation (including eight-year amortization) 
£16,000 (300 hours utilization), £19,500 (500 hours) and £36,000 
(1,500 hours). 

De Havilland Heron; approximate initial cost £50,000, esti- 
mated annual cost of operation (including eight-year amortization) 
£23,000 (300 hours), £28,000 (500 hours) and £53,000 (1,500 
hours). 

In the course of its various present activities (including Service 
training, ferrying and maintenance, meteorological flights and 
flying-club operation) the Flying Services Division of Shorts oper- 
ates more than 60 aircraft from a total of five airfields. 


COSSOR RADAR AT ZURICH 


N December 6th a Cossor airfield control radar 

Mk VI equipment came into operation at 
Kloten, Zurich, providing the airport with one of 
the most up-to-date radar supervision systems in the 
world. A similar installation has also been recently 
acquired by the Royal Dutch Air Force, and London 
Airport is likewise equipped. 

The A.C.R. Mark VI is a 450 KW power S-band 
surveillance radar intended to provide short and 
medium range cover of an airfield and its 
approaches, and is designed to operate indepen- 
dently of any other radar or in conjunction with a 
precision approach radar (P.A.R.) to afford complete 
G.C.A. facilities. Its makers describe cancella- 
tion of permanent echoes as an important feature of 
this equipment, adding that at Zurich, where the 
Alps give heavy responses, it will play a very impor- 
tant part in the efficient supervision of air traffic. 


TURBOPROP CONVAIRS 


CCORDING to American Aviation, Convair are 
giving “top priority” to a stretched version of 
their Model 340 Convair-Liner with four Rolls- 
Royce Darts. The fuselage would be 8ft longer, 
allowing the 340 to carry 56-60 passengers, com- 
pared with 40-44 in the existing version. 

It is by no means certain, however, that Rolls- 
Royce would be prepared to supply their turboprops 
to power a potential competitor to the Viscount. 
Mr. J. D. Pearson, managing director of the com- 
pany’s aero-engine division, has said that when he 
accompanied Lord Hives to the United States 
recently American operators had tried to order large 
batches of Darts. Mr. Pearson added, “We have 


Jet transports in three stages—flight-test, construction 
(top), S.N.C.A.S.E. Caravelle (centre) and the projected 
and design-study—ore illustrated here by the Boeing 707 
Douglas DC-8, shown by an artist's impression. Strong 
oirline interest in Boeing's protoype is reported from the 
U.S.A.; T.W.A. have been named as a potential customer. 
Here it demonstrates a phase of the ten-second retrac- 
tion cycle of the hydraulically operated undercarriage 
The Caravelle was photographed under construction at 
Toulouse a month ago; the nacelles for the two Avons 
were then in position on the rear fuselage. The DC-8 
sketch shows that this “podded” airliner retains some- 
thing of the characteristic Douglas line. If produced, it 
would cost some $4m. 


refused to sell because we wanted to give Vickers the chance 
to cash-in on sales of the Viscount. We have given Vickers 
every opportunity. We will not sell any Darts to America, but 
we shall reserve them for Vickers until January 1958 so that 
no American civil aircraft manufacturer will have a chance of 
competing with the Viscount.” 

If a turboprop Convair-Liner is to be offered (by conversion, if 
not in new production form), two Napier Elands would seem a 
more probable choice of power-plant. The Napier company has 
announced plans for converting a Convair 340 into an Eland test- 
bed. This aircraft, originally ordered for Philippine Air Lines, 
recently completed its delivery flight to Luton. 

The American Aviation article stresses Napier’s belief that a 
completely new airframe is required to take full advantage of the 
Eland. The following comparative data are quoted for three 
versions of the Convair-Liner—the existing Model 340 with two 
2,400 h.p. piston engines, a version with two Eland 1s (3,000 h.p.) 
and another with two Eland 4s of 4,000 h.p. each. 





Eland 1 Eland 4 





Mean cruising speed (m.p.h.) 
Maximum paylead (Ib) 

Payload on 600-mile stage (!b) 
Payload on 1,200-mile stage (Ib) 
Payload on 1,800-mile stage (ib) 
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This pleasant study of a Cessna 195 (300 h.p. 

Jacobs) over Bulawayo appears on a Christmas 

cord from its operators, Commercial Air Ser- 
vices, Rhodesia. 
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*““FLY-AND-DRIVE” PLAN 


S° popular has become the combination 
air and automobile service started in 
1952 by National Airlines for tourists to 
Florida that requests by passengers for use 
of rented cars upon arrival at their destina- 
tion amounted to over 400 daily during the 
last winter season. Another 100 cars were 
added to the 750 available at the Miami 
International Airport. 

This “Fly-and-Drive Plan” saves a tourist family or party an 
estimated six days and four nights of time and much of the cost 
of driving 2,700 miles from New York City to Miami and back 
in their own car. The total cost of such an automobile trip vould 
umount to nearly $350, or $117 (£42) per person, taking running, 
lodging and other expenses at typical figures. By contrast, the 
round-trip fare per person in a “club coach” DC-6 is $96.80 
£34 Ils). The one-way flight from New York International 
Airport is made in three and a half hours, either: by day or night. 

Passengers make their car-rental reservations with the airline 
at the point of departure (which may be any city served by the 
line), for the use of a late-model Ford, Plymouth or Chevrolet 
sedan, to be provide at the Miami or other Florida airport by 
Couture Car Rentals, Inc. The car charge is $29.95 (about 
£10 15s) per week, but it includes 150 miles of free driving. 
Additional mileage is charged at seven cents (about 54d) per mile. 

Rental for the car is paid by the passenger when he takes 
charge of it. He may rent it in Miami at a rate of $5 (£1 15s 9d) 
per day or $25 per week, with use charged at eight cents a mile. 
He may drive the car in and around the famous resort, or tour 
the state, at seven cents per mile; then he can turn it in to the 
rental company at any of fourteen Florida cities served by National 
Airlines, with no extra charge for this service, and return by air 
to the starting point of his trip. Tourists or business travellers 
can obtain cars maintained by rental companies in almost any 
city in the United States having a population of 50,000 or more, 
whether the city is served by National Airlines or not. The 
uniform rate is $25 per week, plus use-charge at eight cents a mile. 

Any person, regardless of nationality, is eligible to rent and drive 
a car if he is in the United States legally and has a valid driving 
licence issued in his own country. 

Florida attracts tourists in both summer and winter, for it 
lies between the Atlantic Ocean and the Gulf of Mexico, has an 
equitable climate with lots of sunshine, and is of varied scenic 
and historic interest. Several automobile rental agencies have 
co-operated with National Airlines in compiling a “Fly-and- 
Drive Tour Kit” which is available to tourists free of cost. It 


Shown receiving congratulations from the Minister of Transport and 
Civil Aviation, Mr. John Boyd-Carpenter, on their award of Queen's 
Commendations for Valuable Services in the Air are (left to right): 
Mr. W. L. Bennett, Fleet Engineer Officer, B.O.A.C. Comet Fleet; Capt. 
P. E. Bressey, senior captain, B.E.A.; and Capt. A. S. M. Rendall, Flight 
Superintendent, B.0.A.C. Britannia Fleet. 
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contains road maps and useful information about the most inter- 
esting areas and communities in the state, from the 700-square- 
mile Lake Okeechobee and the great Everglades jungle swamp 
in the southern part to the busy shipping and commercial Atlantic 
port city of Jacksonville in the extreme northern end. H.W.P. 


“No, No, Alfa Delta 

—Able Love Fox 

Able, Dog Easy Love 
Tare Able.” 


AMERICAN AIRLINER EXCHANGE 


FoR the period December 1954 to May 1955, four of Pan 
American’s DC-6Bs are being lent to U.S. domestic airlines 
to increase their capacity during the busiest season of travel to 
Florida. Eastern Air Lines are operating two of the aircraft and 


the other two have been handed over to National Airlines. The 
DC-6Bs will be returned to P.A.A. and repainted in their colours 
next May for transatlantic service. In addition, Eastern and 
National will lease four of their aircraft to PanAm from May to 
October—the transatlantic peak season—next year. 


BREVITIES 


RR EQUIREMENTS as to the weights and performance of trans- 

port aircraft ar> summarized and explained in Civil Informa- 

tion Circular No. 161/1954. 
* . . 

In our introduction to the article “Airline Engineering in 
Canada,” which appeared in last week’s issue, the author, John J. 
Eden, was incorrectly described as a T.C.A. project engineer. 
This should have read “senior engineer.” 

* . 


Lt-Cdr. G. O. Waters is reported to be making good progress 
after his recent major operation and after a period of convalescence 
he will return to his duties as traffic director of B.E.A. 

* * > 


Expansion of P.I.A.’s Super Constellation services is reported 
from Pakistan. A new Karachi-Bombay service operating three 
times weekly began on December 16th and this was to be followed 
by the inauguration of flights to Lahore from Karachi and Dacca. 
A service to London is now expected to begin in mid-January. 

* - * 


Damage to two B.E.A. Viscounts occurred in training accidents 
at Blackbushe last week. On Decembe 12th, G-ALWF suffered 
partial undercarriage collapse on landing; the undercarriage, 
flaps and starboard airscrews were damaged. The following day 
G-AMOB overran the runway after the captain had decided to 
abandon the take-off. Its undercarriage folded up and the aircraft 
came to rest on its belly. Damage to G-ALWF was not severe, 
but G-AMOB will be out of service for some months. 
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Japan Air Lines announced that they will open a twice-weekly 
service between Tokyo and Hong Kong on February 4th. The 
service, operated by DC-6Bs carrying 22 first-class and 21 tourist 
passengers, will include a stop at Okinawa. 


* * * 


Mr. David Millar, vice president (finance) of K.L.M., died on 
December 9th at the age of 61 after a prolonged illness. Mr. Millar 
had been with the airline for 34 years. 


* 7 . 


As part of the Sudan Government’s leave scheme, Airwork, 
Ltd., were commissioned to fly more than 200 children to 
Khartoum so that they could spend the Christmas holiday with 


their parents. 
* * * 


Schiphol Airport Authorities and K.L.M. co-operated recently 
in giving Aldis Brothers, Ltd., facilities for demonstrating their 
new long-range signalling lamp to representatives of Service 
and civil aeronautical and marine organizations. Signals were 
os between the “V.I.P.” lounge and a distant point on the 
airfield. 


* o * 


M.T.C.A. traffic statistics for August show that the United 
Kingdom airlines offered six per cent more capacity on their 
scheduled services and carried five per cent more traffic than in 
August 1953. Though the utilization of B.O.A.C.’s aircraft 
increased by 14 per cent, the Corporation carried three per cent 
less traffic—due largely to the withdrawal from the South American 
routes. B.E.A., offering 15 per cent more capacity, carried 11 per 
cent more traffic and the independents, whose total capacity 


showed a 20 per cent increase, increased their traffic by 16 per cent. 


ISLAND 
AIRLIFT 


NCE the haunt of Bristol Channel 

pirates, Lundy Island is now linked 
to the Devon coast by air. Several times 
a day in the holiday season Maurice 
Looker of Devonair, Ltd., flies his 
Lycoming-engined Auster to and from 
Rafton Gate Aerodrome, Braunton, carry- 
ing mail and assorted stores. The land- 
ing strip extends from the far side of the 
lighthouse—seen on the extreme left of 
the picture—slightly upwards towards the 
right, through the wide gap that can be 
seen in the stone wall and so to the far 
corner of the (comparatively) large field. 
Occasionally a shorter run at right angles 
has to be used. Incidentally, there still lies 
on the island the wreckage (mainly the 
Jumo 211 engines) of a Heinkel 111. 








. and this will be the Mk 4.” 


B.O.A.C. are increasing the frequency of their services from 
New York to the Caribbean. By January 28th there will be two 
weekly return tourist services to Nassau, Montego Bay and 
Kingston, five direct first-class flights to Nassau and two first-class 
direct services to Montego Bay. 

* . . 

Colombo, Ceylon, is the first eastern terminal destination, other 
than Sydney, to be served by B.O.A.C. Constellations. The new 
service, which began on December 7th, was formerly operated 
by Argonauts which called at Rome before flying on to Beirut; 
the Constellation covers the 2,100 miles between London and 
Beirut in a single hop and takes four hours less for the journey to 
Colombo. 
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INSPIRATION UNLIMITED 


Or, How to Write Travel Books Without Actually Going Anywhere 


perusal, we have an especially high regard for the 

A.B.C. World Airwvays Guide, one of the most remark- 

able examples of compressed information ever published. 

In common with all other “monumental words of reference,” 

the Guide is useful in many ways beyond its original function 
~—as we shall now attempt to show. 

Though it costs but five shillings, it can provide writers with 
endless inspiration for stories of travel, adventure and romance. 
Its 500 closely printed pages, imaginatively interpreted, will take 
the creative spirit through any part of the world. Iis contents are 
rich in atmosphere and local colour. And such gaps as occur in 
the narrative are easily filled in by reference to authors who have 
actually visited the chosen scene of action. 

Having secured your copy of the Guide (new writers begin 
here), turn right away to page 2, where you will find some useful 
tips on how you or your characters should travel. Since no money 
is involved, straightforward first-class tickets might seem the 
obvious choice. And yet who knows what adventures await the 
man setting out on an Off-season Double Open-jaw Routing? 

Page 22 of the Guide (“Currency and Exchange Values”) sup- 
plies all the cash you can amass or squander on your global travels. 
Riyals and Quershes for distribution to the needy in Saudi Arabia, 
Colons (at 5.58 to the dollar) for Costa Rica, and—for journeys 
beyond the Iron Curtain—an ample supply of Levs, Hellers, 
Fillers, Zlotys and Kopeks. A word of caution: when drawing 
your allowance, remember that “Local Taxes . . . are imposed 
by some authorities” (page 20). That twelve per cent Guatemalan 
transport tax could add up to quite a few Quetzals over the course 
of a whole book. 

No up-to-date book is complete without frequent references 
to passports, visas, frontier controls, visitors’ permits and the like. 
All the background information you need is to be found under 
“International Travel Requirements” (pp. 16-18). You may decide 
temporarily to adopt Liechtenstein citizenship, which confers right 
of entry to a wide range of countries without the bother of obtain- 
ing a visa. Remember that Algerians visiting Vienna require 
a “grey card,” and that Nicaragua denies admission to “. . . 
Armenians, gipsies or unaccompanied persons of more than 80 
years of age.” Should you decide to visit Peru, arm yourself with 
a certificate guaranteeing “integrity for the past 10 years.” 

Destinations may now be chosen by the simple process of 
flicking through pages 233-488, which contain a thousand time- 
tables setting out all the world’s air schedules. 

Why not begin with the Far North? Here is a land rich in 
literary resources, awaiting discovery by a new race of adventure 
writers. The names of its towns and cities—Utopia, Platinum, 
Ruby, Granite Mine, Copper Center and Uranium City—suggest 
great stories of a present-day gold rush. They also suggest perils 

Cripple Landing, Porcupine Creek, Black Rapids), a primitive 
past (Old Crow, Arctic Village), and the forces of law, on call 


A MONG books intended for reference rather than 


even in the bleakness of the Arctic (Resolution, Fort Vermilion, 
and the Naknek Air Force Base, King Salmon). 

Next we would advise a move south. Use of the Guide is not 
restricted to authors of travel books; indeed, there is a icularly 
appealing West Coast Airlines route (Port Angeles to Idaho Falls, 
Table 760) which contains the essence of a first-rate whodunit. 
At the centre of it all is a tough private eye named Pendleton 
with an assistant, McCall, and a glamorous secretary, Coeur 
d’Alene. Roseburg, manager of the Astoria, calls in Pendleton 
to investigate the murder of an Englishman, Burley-Rupert. 
Against Coeur d’Alene’s advice, Pendleton makes a play for the 
beautiful Indian singer, Wenatchee, in the hope that she will 
lead him to the mysterious La Grande. . . . 

Or would you prefer a breezy, up-to-the-minute tale of air 
pirates in the Caribbean? Table 863 — the starting-point 
—a Goose amphibian setting off from n-O-War Cay for Hope 
Town, Marsh Harbour and Sandy Point, where the captain is to 
pick up a sealed package for Governor’s Island. Meanwhile, a 
fast seaplane, painted black and carrying no markings, is being 
launched in a secluded cove at Green Turtle Cay... . 

New York is a must on your visiting-list. This city has clearly 
become the centre of some great international intrigue, as witness 
these constant comings and goings of Monarchs, Paris Ambas- 
sadors, Presidents, Statesmen and Chicago Executives. Perhaps 
these frequent meetings are held to discuss the growing threat of 
El Conquistador (Table 25), who has advanced from Buenos Aires 
to Love Field, Dallas, in just over a day. 

“El Conquistador,” you cry, “what a wonderful title for a 
book!” Relax: the A.B.C. Guide is full of titles. You have in 
mind the story of a fabulous French cabaret star of the nineties? 
Call it The Golden Parisian (Table 9) and the film rights are as 
good as sold. And though the titles offered by the Guide may 
have nothing to do with the subject of your book this—as any 
experienced author will tell you—may well be an asset. 

Australia’s airline timetables are packed with fascinating place- 
names—Daly Waters, Katherine, Doomadgee Mission, Julia 
Creek, Flinders Island, Goondiwindi, Cootamundra, Coolawan- 
yah, Borroloola. . . . Between the lines, lightly sketched, is the 
saga of the powerful Downs family, whose roots lie deep in the 
outback—the patriarch, old Augustus Downs; his sons Gregory 
Downs, the hard-working station manager, and Ashburton Downs 
(the black sheep?); Marion Downs, Gregory’s discontented wife; 
Eva Downs, youngest of the family; and Brunette Downs, a good 
girl at heart, but too friendly with the station hands for her 
father’s liking. 

From the Queensland Channel Country (Table 629F), where 
most of these Downs are found, it is but a few pages to the areas 
served by the Airline of the People’s Democratic China—the 
faintly sinister-sounding Skoga. We leave it to the mystery writer 
to unravel the intricacies of Skoga’s connections with Wu-Chang, 
alias Hankow, Nan-King, Su-Chow and Tai-Yuan. RIB 





CHRISTMAS CROSSWORD 


By W. T. G. 





Bandits sighted? Tell this to the 
fighters (9, 2, 4 

In Belgium, a civil exclamation (2 
Reversed Greek becomes a verb (3 
Initially prepared for the blitz (3) 
Blast from the boss? (1, 6 

He flew with Kingsford Smith (3 
This, plus two, makes S.A.S. | 

Did this de Havilland flow quietly? (3 
One seldom glides down a glide one (4) 
Controlled atmosphere here? (5) 
Speaks for the U.S. private owner (4) 
A guided missile after you?—then you 
can't succeed in this (7) 

Found in Brazil, designed in Sweden, 
and built in Holland (7) 

No point on earth is beyond this (6, 5 
Athodyd ceases to stutter? (6, 5 
Of smooth-flowing, lyrical form 
Leaves at this height (4-3 

At the end of each transmission (4 

A capital where I sit in a settee (5 
If near the c.g. it may be large (4 
That the sea should not have them (3 
Airliners can fly with this feathered (3 
A mountain back to run a port (3 

If you are not, you should not fly | 
A very poor sort of wit (3 

This layer is usually on the ground (3 
Centred upon Lake Success (2) 
Fames tyre assets? (anag.); the result of 
aircraft development (3, 6, 6 


Across Down 
I 


2 
3 
4 
s 
6 
7 
s 
2 
3 


1 
I 
1s 
19 


Manufacturers would like their aircraft 
to be this (2, 5, 8) 

Small, and irreversible (4-3) 

If British, probably congested (4 
Multi-bank radial appellation (4-3) 
They make light aircraft no longer (7) 
Twin-jet ground-attack contender (4 
Initially trains for commissions (3) 
Peace-time squadrons could often do 
with these (5, 10) 

Every new one is “homologated” (5, 6) 
A major modification’s effect on pro- 
duction (1, 10) 

Will fly Viscounts in South America (3) 
Constituents of sulphuric acid (3) 
U.S. counterpart of the R.Aux. A.F 


(3) 

Subject for recitation (3) 

This ratio plus a lot can fly (2) 

A missile booster does this (5) 
Simple section for airframe parts (5 
Keep one outside the cockpit (3) 
These aircraft closed the gap in the 
Battle of the Atlantic (3) 

British Quonsets (7 

Heavy metal in great demand (7) 

A permanent deflection in metal (3) 
In the Le Touquet circuit (7) 

A useful panel in bad weather (2) 
May be fuel-cooled (3) 

Accepted method of H.E. bombing (4) 
A mighty outlet for hot gas (4) 
Microwave frequency-band (3 






























































(Solution page 918) 
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**SPECIAL AIRCRAFT”’ 


T Wyton last week, as an expression 
of thanks, the Royal Air Force staged 
a ceremonial presentation of aircraft pro- 
vided by the U.S.A. under the Special Air- 
craft Programme. The hangar in which 
the ceremony took place was decorated 
for the occasion in R.A.F. blue, relieved 
by red panels on which were badges of 
various squadrons. 

As a background to the parade were 
two highly polished silver Canberras, 
one from No. 540 Squadron and the other 
from No. 82 Squadron, both based at 
Wyton. They flanked two equally smart 
Hunters in polished camouflage bearing 
the green and yellow chequered markings 
of No. 257 Squadron from Wattisham. 
Appropriately, the C.O. of No. 257 Squad- 
ron is Maj. Howard Tanner, a U.S.A.F. 
officer on exchange posting. 

American representatives on the dais 
were: Mr. Andrew Foster, Counsellor of 
the Embassy; the Hon. Thomas B. Wilson, 
Director-General, Services Administra- 
tion; Brig. Gen. Ralph I. Glasgow, Army 
Attaché; and Rear-Admiral R. B. Ellis, 
Naval Attaché. The Royal Air Force was 
represented by: Air Marshal Sir Donald 
Hardman, Air Member for Supply and 
Organization; Air Marshal Sir George H. 
Mills, A.O.C-in-C. Bomber Command; Air 


“Flight” photographs 
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Royal Air Force and Fleet Air Arm News 


CEREMONY 


Marshal Sir Dermot A. Boyle, A.O.C-in-C. 
Fighter Command; and G/C. S. G. Wise, 
Station Commander at Wyton. Mr. Lin- 
coln Gordon, Director of the American 
Financial Aid Mission in the United King- 
dom, and Mr. George Ward, Under 
Secretary of State for Air, were to have 
attended, but both were indisposed. 

There were a number of distinguished 
guests present at the ceremony, including 
A.V-M. E. C. Huddleston, A.O.C. No. 3 
Group, under which the Canberras oper- 
ate, and A.V-M. H. L. Patch, A.O.C., 
No. 11 Group, whence came the Hunters. 

After Mr. Foster had inspected the 
parade and aircraft, Sir Donald Hardman 
addressed the gathering, saying that the 
aircraft supplied under the Special Aircraft 
Programme would make a due contribution 
to the common defence of NATO areas. 
Under this programme, he pointed out, 
200 aircraft had already been delivered to 
the R.A.F. Sir Donald also reminded his 
listeners that, in addition, America was 
supplying aircraft and equipment built in 
the U.S.A. 

Mr. Foster, replying, said that support 
of the R.A.F. was part of the American 
contribution to a common enterprise. “It 
is also,” he continued, “tangible evidence 
of my country’s belief in the Anglo- 


Mr. Foster inspecting the Canberra and crew 
from No. 540 Squadron at Wyton. Above, Air 
Marshal Sir Donald Hardman expresses the 
thanks of the R.A.F. for the American aid 


American relationship as the keystone of 
Western defence, and in the R.A.F. as a 
chief instrument in that scheme.” 

After referring to Britain’s large contri 
bution to the joint enterprise, he spoke of 
the Canberra and Hunter as symbols of 
“the engineering genius of Britain, the 
great power and brilliant resource of the 
R.A.F., and the close and enduring co- 
operation on which the survival of our two 
nations so much depends.” 

The Special Aircraft Programme is one 
of a number of aid arrangements whereby 
the United States provides a proportion of 
the cost of certain batches of aircraft 
ordered for the R.A.F. The present pro- 
gramme, related to aircraft delivered up 
to the end of next June, covers upwards of 
350 British aircraft, including both fighters 
and bombers. About 70 per cent of the 
cost is borne by the U.S. and under the 
current arrangement 85 million dollars is 
made available. A further 35 million dol- 
lars has been authorized. 

Under another aid scheme, whereby the 
U.S. pay for British military equipment for 
delivery to the R.A.F., contracts to the 
value of 103 million dollars have already 
been signed in respect of Javelins, Hunters, 
Sapphire turbojets and armament. 


Owing to bad weather the inspection of 30 Canberras lined up on the perimeter track had to be made from inside closed cars. 
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SERVICE AVIATION... 


Air Ministry Appointment 

ITH the acting rank of air commo- 

dore, G/C. W. E. Oulton, C.B.E., 
D.S.O., D.F.C., has this month become 
Director of Operations (3). He has just 
completed the 1954 course at the Imperial 
Defence College 

A.Cdre. Oulton’s career in the Service 

has been an exceptionally varied one. 
Graduating at Cranwell in 1931 he began 
fiying duties with No. 204 (Flying Boat 
Squadron in the Mediterranean, later per- 
forming administrative duties at Hal Far, 
Malta. Operational units in which he 
served during the war include No. 217 
Fighter) Squadron, No. 54 Squadron and 
in the Azores, No. 206 Squadron. From 
August 1944 to the following February he 
commanded Castle Archdale 


The Whittle Prize 
A PRIZE which will be competed for 

annually by cadets of the R.A.F. Tech- 
nical College, Henlow, has been presented 
by A.Cdre. Sir Frank Whittle. It will 
normally consist of suitably inscribed and 
specially bound books, and the first award 
will be made in July 1955. When offering 
the prize Sir Frank wrote, “a preliminary 
idea is that it should be for an essay on 
future development in aircraft design, the 
title I used for my Cranwell thesis which 
really marked the starting point of my 
work on the jet engine.” 

Che subjects selected for the first com- 
petition deal with advances in radio, elec- 
trical and electronic equipment for air- 


craft 


R.A.F. Appointments 

AM ING recent appointments announced 
by the Air Ministry are the following : 

For administrative staff duties, G/C. M. D. 

Crichton-Biggie, D.F.C., to No. 23 Group; 


Eight-eighths cloud again.” 


“Flight” photographs 
G/C. C. G. Stowell, O.B.E., to Flying 
Training Command; W/C. J. L. Schooling 
to 2nd T.A.F.; W/C. J. Wood, D.F.M., to 
No. 90 Group; and Act. W/C. C. J. Myers 
to Technical Training Command. Other 
administrative appointments are those of 
W/C. J. Northrop, D.S.O., D.F.C., A.F.C., 
to Bruggen; and W/C. R. Scott to Bishop- 
briggs. 
For technical staff duties, W/C. E. J. 


Winners at Cranwell: Sen. 
U/Off. G. Wallingford, left, 
who won the Sword of 
Honour, and U/Off. B. Hey- 
wood, awarded the Queen's 
Medal. The reviewing offi- 
cer at the graduation parade 
of the 63rd Entry was the 
First Sea Lord, Admiral of 
the Fleet Sir Rhoderick R. 
McGrigor, G.C.B., D.S.O 


Watts, M.B.E., to F.E.A.F., and for tech- 
nical duties W/C. W. P. Spinks to Hems- 
well; Act W/C. R. B. Cole, D.F.C., A.F.C., 
to West Raynham for flying duties. 

Air Ministry appointments include those 
of G/C. E. G. M. Charleston, O.B.E., 
W/C. W. J. Gale and W/C. J. E. Garwood 
to the Department of Air Member for 
Supply and Organization, and Act. W/C. 
T. S. Kitching, D.F.C., to the Department 
of the Chief of the Air Staff. 


Cranwell on Leave 


EN flight cadets of the R.A.F. College, 

Cranwell, Lincs, led by three officers, 
are spending a fortnight ski-ing at St. 
Moritz over Christmas by arrangement 
with the Combined_Services Winter Sports 
Association. Another eight cadets are ski- 
ing in the Cairngorms, and one officer and 
five cadets are potholing in the Mendip 
Hills. 

The ten cadets were due to leave Cran- 
well on a training flight by Anson aircraft 
last Monday, and their programme allowed 
for a visit to the Royal Canadian Air Force 
base at Solingen, in the Ruhr, before en- 
training for St. Moritz. They return on 
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In addition to the aircraft displayed inside the 

hangar ot Wyton, a representative group of 

one Canberra and two Hunters was lined up 
on the tarmac for Mr. Foster to inspect. 


Monday, January 3rd, to Solingen, whence 
they fly home next day. The officers 
travelled by charter aircraft from Black- 
bushe to Basle. Heading them is S/L. 
E. H. Taylor, A.F.C., a New Zealander. 
The Scottish ski-ing party, by arrange- 
ment with the Scottish Council of Physical 
Recreation, are staying at Newtonmore, 
Inverness-shire. 


A.T.C. Cadets Exchange 


WENTY Australian A.T.C. cadets are 

to be selected this month to take part 
in a goodwill tour of Malaya from January 
3rd to 24th next year. At the same time 
20 Malayan cadets will visit Australia. 


R.C.A.F. Appointment 


T the conclusion of the Imperial 
Defence College course which he is 
attending, A. Cdre. L. E. Wray, O.B.E., 
A.F.C., C.D., will return to Canada and 
become A.O.C. Air Defence Command. 
On taking over his new post he will be 
promoted to the rank of air vice-marshal. 
During the war A. Cdre. Wray com- 
manded an R.C.A.F. station in Bomber 
Command. He was shot down while on a 
raid over Frankfurt and was sent to the 
notorious Stalag Luft III. 


Reunion 


HE reunion of officers of Nos. 25/29 

Group headquarters and stations (war) 
is to be held at 1830 on Frida, 
February 18th, at the Bedford Head He.1, 
Maiden Lane, Strand, London, W.C.2. 
Tickets (5s 6d) from A.V-M. E. D. Davis, 
Room 223, First Avenue House, London, 
W.C.1. All officers—R.A.F., W.R.AF., 
Commonwealth and Allied—are invited to 
attend. 





CROSSWORD (see page 9/6) 
Across: | Intercept at once, 9 OO 
O Eot, 11 A.R.P., 13 A rocket, 14 Ulm 
6 D.N.L., 17 Don, 18 Path, 20 Cabin, 
l 
6 


] 
! 


A.O.P.A., 24 Evasion, 26 Scandia 
Z Bomber Range, 29 Evener pulse, 
35 idyllic, 37 Tree-top, 39 Over, 40 Sofia, 
41 Tail, 42 ASR 43 One, 45 P.LA 
46 Insured, 48 Nit, 49 Hen, 50 U.N 
51 Yet faster masses 

Down: | In super priority, 2 Trim-tab 
3 Road, 4 Corn-cob, 5 Aeronca, 6 Taon, 
7 O.T.C., 8 Extra aeroplanes, 12 Plane 
record 13 A disruption 
19 HSO, 21 ANG. 22 
25 impel, 27 Angle, 29 Eye, 
3! Nissens, 32 Uranium 
34 Etaples, 36 D.V., 38 Oil, 42 
44 Etna, 47 uh 
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—speed deck—and 
ground—movement 
with DAVID BROWN 


Ensure faster, safer and cheaper move- 
ment of aircraft at all bases—land or sea 
—with David Brown. Easy to operate, 
with all-round driving vision and tight 
turning-circle, more and more David 
Brown tractors are being used to handle 
all types, from fighters to transports and 
medium bombers. David Brown tractors 
are now in service with the R.N., R.A.F., 
R.C.N., R.C.A.F., R.N.Z.N., R.P.A.F. and 
David Brown-bulltO.H.V. Diseell ; the Belgian and Danish Air Forces. Com- 
Drawbar Pull 3,800 Ib. Up to y mercial users include British West African 
5,000 ib. drawbar pull with Airways, Burma Airlines, Malayan Air- 


optional low ratio final drive 777 ’ 
. Flight deck of H.M.S. EAGLE, Britain's largest and latest 
and ballast. Pies! Amcralt Garvier, taken during her apring cruise. ways, T.W.A., etc. 


ABRIDGED SPECIFICATION:— 


Speeds 2-22 m.p.h. 


Large tyres for greater traction. 
6 position rear and single position 
front towing hitches. 


Exceptional Rei.ability and 


Servicing Simplicity. 
Electric starting and lighting A ' R C R A F T T R A c _ R s 
equipment. 


@ DAVID BROWN CORPORATION (SALES) LTD ° 2 DIVISION * MELTHAM * 

















Since 1935 we have been continuously producing sheet 
metal Fuel Tanks of all types with capacities ranging from 
10 to 600 gallons. Our Plant includes large Resistance 
and Seam Welding Machines and treatment Vats which 
enable Tanks up to 13ft long to be accurately produced 
and subsequently ANODISED. 


In addition we have a specially equipped factory for the 
Self-sealing Covering of these components. 


G .CORNER & CO.LTD 


JOHNSON BROOK ROAD - HYDE - CHESHIRE 
Te/: HYDE 633 
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kk * 
VARIABLE 
RESISTANCE 
UNITS 

TYPE H.R. 
FOR HEIGHT 


* 





1A189 = 








RELIABLE 





TYPE A.S.R. 
FOR AIRSPEED 
AND PRESSURE 


Voltage Proportional 


to Pitot Air Speed or 
to Aneroid Height. 
Operating at 28 Volts. 


R. W. MUNRO LTD. 


BOUNDS GREEN - LONDON .- N.1i1 
ENTERPRISE 4422 


TELEPHONE: 








| +. BINDING, MARKING 
51¢9''S”. insuatinG SLEEVES 


for all Aircraft, Admiralty and allied work 


EASY TO MAINTAIN 
: HYDRAULIC @- 
MVADAIMIL #@ 


FUEL 4 
FUEL 7) 








LUBRICATION © \ 
LUBRICATION #7) 


a AIR 
\ INSTRUMENT ; 
In Neoprene or Natural 


Plain or Printed to your requirements. 


Latex. 
International Resistor Codings, Pipe-line identifications, 
etc., etc. A.l.D. or A.R.B. released to spec. EL.894 


SRITISH COMMUNICATIONS PRINTERS & DISTRIBUTORS :— 
CORPORATION LIMITED SIEGRIST-OREL tro. 
39 BERNERS STREET, LONDON, W.1 © Museum 0032-3 
APPROVED RUBBER MANUFACTURERS: — 
M.A.M. RUBBER MFG. GO. LTD. ¢ WILLESDEN, N.W.10 





Exhibition Grounds, Wembley 
bley 1212 


| 


Second Way 








Middlesex Lek. plone: W< 
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INFORMATION SHEETS for the PRODUCTION ENGINEER 





LUBRICANTS 


We have long been associated with the 
development and supply of superior 
lubricants and as a result of close colla- 
boration, many machine builders ex- 
clusively recommend our products. 

The importance of correct lubrication 
cannot be over-emphasized and since 
relatively small amounts of lubricant are 
normally required, the adoption of the 
highest quality is strongly advocated. 
Refining and additive treatment have been 
developed to a degree whereby machine 


We have a series of oils called VITAL 
E.P. designed to meet most gear lubrica- 
tion problems. Characterized by par- 
ticularly high film strength and load- 
carrying capacity, VITAL E.P. is of low 
cold test, non-sludging and non-corrosive. 
The ability to resist leakage is exemplified 
in that celebrated range of lubricants 
appropriately called STA-PUT. When 
correctly applied, leakage is almost 
non-existent, thus reducing oil consump- 
tion on open bearings and promoting 


cleanliness of machines and floors. 
STA-PUT will not gum, stain or rust and 
possesses great oiliness. 


Vaughan 


life can be extended, and production 

speeds often increased. 

Our lubricants are designed to cover the 

specific requirements of industry and have 
solved many problems. 
For the general lubrication of machine 
tools we recommend grades of oil 
belonging to the COSMOLUBRIC 
range and for precision spindle bear- 
ings an appropriate type of KEN- 
SINGTON spindle oil. 





€ Co Ltd. 


BIRMINGHAM * 4 * ENGLAND 











“B’ PATENT UNIVERSAL BALL JOINT 


Combines high i 
. in gh load carryin >i 
simplicity of design and omneer reliability. 


J j Ts; L 92% —98%, efficient (N.P.L. certified), 


SSS 


HOOKE’S TYPE UNIVERSAL JOINT 


Suitable for hi 


no telescoping sleeves. 
compression loads. 





* ++ provide the most efficient 
Neg arag and powerful answer 
oints are manuf: i 

conditions, a Specially designed cluwle nan 7 

ged yee os a of components : 
oO i am 

aceon Bn cleaibediy asaaeinen heat HOOKE’S TYPE LIGHT SERIES UNIVERSAL JOIN 

T 


Designed for li 
: ght duty. M . 
compression loads are thee Sama tension and 


Sts, 


gh speeds. Inexpensive to fit and needs 
Will stand some tension and 





Catalogue on request. 

THE MOLLART ENGINEERING co. LTD. 
meebaret an. BY ~ PASS SURBITON . SURREY 
ie: ELMbridge 0033/7 Telegrams: Precisi ease ' 

ae oe : Precision, Surbiton Prot 
cate tet Seenetin Sette * pe “ with “cB’ Gr Retaining Covers 
or all types and sizes of joints 
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CLASSIFIED ADVERTISEMENTS 


Advertisement Rates. 4/- per line, minimum 8/-, average line contains 6-7 words. Special rates for Auctions, 
Contracts, Patents, Legal and Official Notices, Public Announcements, Tenders 5/- per line, minimum 10/-. 
Each paragraph is charged separately, name and address must be counted. All advertisements must be strictly 
prepaid and should be addressed to FLIGHT Classified Advertisement Dept., Dorset House, Stamford Street, 
London, 8.E.1 
Orders and cheques sent in payment for advertisements should be made payable to Iliffe & Sons, Ltd., 
and crossed & Co 
dvertisers who use these columns regularly are allowed a discount of 5% for 13, 10% for 26 and 15% for 
52 consecutive insertion orders. Full particulars will be sent on application. 
Box Numbers. For the convenience of private advertisers, Box Number facilities are available at an additional 
al charge for 2 words plus 1/- extra to defray the cost of registration and postage, which must be added to the 
PRESS DAY Classified advertisement advertisement charge. Replies should be addressed to “‘Box 0000, c/o Flight,"’ Dorset House, Stamford Street, 
“copy’’ should reach Head Office b London, S-E.1 
PY a ff y The Publishers retain the right to refuse or withdraw advertisements at their discretion and do not accept liability 
FIRST POST THURSDAY for publication for delay in publication or for clerical or printer's errors although every care is taken to avoid mistakes 
in the following week's issue subject to 


AIRCRAFT ENGINEER 


Situations Vacant. The engagement of persons answering these advertisements must be made through the local 
office of the Ministry of Labour and National Service etc., if the 1~y- is a man aged 18-64 or a woman 
aged 18-59 inclusive, unless he or she or the employer is excepted from the provisions of The Notification of 
Vacancies Order 1952 


’ AIRCRAFT FOR SALE AMBITIC 
, ¥ a4: 
W. S. SHACKLETON, LIMITED NE! 
FOR 175 Piccadilly, London, W.1. we Fe E BOO 


AIRCRAFT SALES 


TIGER MOTHS — AUSTERS 
MESSENGERS — GEMINIS send 
RAPIDES — CONSULS CHRISTMAS 


IN EXCELLENT CONDITION and 
AVAILABLE WITH NEW YEAR GREETINGS NO PASS—NO FEE 
12 MONTHS C OF A TO OUR FRIENDS ALL OVER THE WORLD mH FS f 


AY you have tail winds both ways: green lights at FREE! Write: B.1.B.7., 306a, COLLEGE 
SPARES M all crossings and may all runways lie into wind. 29-31, WRIGHT'S LANE, LONDON, W.3. 
FOR THE ABOVE AND MANY 


M*Y your heart and your engine never miss a beat. 
OTHER TYPES. AVAILABLE EX- 


STOCK. A.R.B. RELEASED 


C of A OVERHAULS 


MODIFICATIONS OR REPAIRS 
UNDERTAKEN TO HIGHEST 
QUALITY WORKMANSHIP IN OUR 
A.R.B APPROVED WORKSHOPS 
WITH UTMOST EXPEDIENCY 





space being available. 
































Full details of the easiest and quickest 
way to srogare for A.F.R.Ae.S8., A.R.B. 
Licences, B.S5c.(Eng.), A.M.I.Mech.E., City 
& Guilds, and hundreds of Home Stud: 
Courses in all branches of Aeronautical 
* Mechanical & Electrical Eng., Draughts- 
manship, R.A.F. Maths., etc., are given in 
this valuable book. Our Courses have been 
approved by Royal Aeronautical Society 
; and many B.LE.T. Students have obtained 
First Places in the A.F.R.Ae.S. Exams. 


We definitely Guarantee 


(Twenty-three years at this address and 132 distinct 
types of aircraft sold.) 


EUROPE’S LARGEST AEROPLANE DEALERS 








AY 1955 be a bumper year for you—Happy, Peace- 
ful and Prosperous, and may your forms be less 
difficult to fill in than ours! 
INALLY, may we wish ourselves—poor pedlars of 
Percival Proctors—a reasonably good 1955 too? 
Thank you! 
Ww. S. SHACKLETON LIMITED HAVE A CON- 
SIDERABLE NUMBER OF PLANES ACTUALLY 
IN STOCK, C.LF. QUOTATIONS TO OVERSEAS 
PORTS GLADLY. 


W. S. SHACKLETON, LIMITED 


175 PICCADILLY, LONDON, W.1 
Phone: HYDe Park 2448/9 


oO Cables: “Shackhud, London.” 
ENGINE EXCHANGES ee aed 


OF GIPSY MAJORS, QUEEN Ils & Ills 








| THE SIGN OF RELIABILITY 
FOR THE PURCHASE OF 
AERONAUTICAL SPARES 
& EQUIPMENT OF EVERY 
DESCRIPTION FOR BRITISH 
AND AMERICAN AIRCRAFT 








H.T.NEWTON&CO. 
AIRCRAFT SUPPLIES SERVICE 
GATWICK AIRPORT, ENGLAND 


GIPSY MAJOR AUSTERS MK YD Groms: NEWTONAIR HORLEY - Phones: HORLEY 1/5 & 3613 


ENQUIRIES WELCOMED FROM ALL COUNTRIES 





R. K. DUNDAS, LTD. 
SPECIAL OFFER! 





ILLUSTRATED BROCHURES SENT 
ON APPLICATION TO:— 


W. A. ROLLASON LTD. 


VERHAULED, reconditioned and re-upholstered 





Croydon Airport, Surrey 


Telephone: CROydon 5151/4 
Cables: ROLLAIR, CROYDON 











DERBY AVIATION LTD. 
INCORPORATING 
WOLVERHAMPTON AVIATION LTD 
THE LEADING LIGHT AIRCRAFT ENGINEERS 
DERBY AIRPORT 


Telephone : ET WALL 32) 


FOR SALE OR EXCHANGE 
H.P. Available 





Immediate Delivery 





1 Gemini Mx 1. Oval control. 300 hours since 

new. Perfect 

1 Proctor 1. Very low hours. C. of A 

2 Auster Autocrats. 1 Cirrus Minor 11A, 

1 Cirrus Minor ti. Both with C. of 

2 Bapioes 89 and 9A. 8 seats. Radic. One 
able for photographic work 

‘ Tiger Moths. Complete. 12 months C. of A 

4 Cirrus Major tl engines. Nil hours since 

complete overhaul 

| Fy mee Aerovan. Long range tanks. Engines 

+ since overhaul 





Gemini Messenger, Magister, 
Auster and Tiger Moth. 





Quotations. C.L.F. Air and Sea. 


Te) |+le), melas a See e- ABBE 
me lela 4. i bs 





Mark V aircraft, converted to VD with Gipsy 
Major I engine (1,500 hours life), new propeller and 
battery, 12 months C. of A. 6 weeks’ delivery, 3-seater 
version. £1,300 

HESE aircraft can be turned out as 4-seaters if re- 
quired, dismantling and packing for shipment any- 
where extra, £160 
Ww give an especial discount to flying clubs. 


"THERE are not many machines left and this offer 
may be unrepeatable 

K. DUNDAS, LTD., 29 Bury Street, London, 

* S.W.1. Tel.: WHI 2848. Cables: “Dundasaero, 

Piccy, London.” [0ss9 


CARTWRIGHT HAMILTON AVIATION 
We offer Seasonal Greetings to all our clients. 


RIVATE owners! We offer our “personal” service 

to fulfil your requirements in the acquisition or 
disposal of any type of machine, and we now have 
available such aircraft as G.A.L. Cygnet, Hawk Major, 
Messenger, Cub J.3, Tiger Moth, Magister, Monarch, 
Gemini, Q.6, and Rapide. 
PLEASE contact Cartwright Hamilton Aviation, at 

282 ~—p = High Street, London, W.14, and 
at ae uilding, Croydon Airport; Phone: 
Croydon 77 


AEROSERVICES 
Limited 


Extend to their friends at Home and Abroad 
CHRISTMAS GREETINGS 
and Best Wishes for a 
PROSPEROUS NEW YEAR 
with every assurance of continuing to give first-class 
service on all Aviation Suppbies 
CROYDON AIRPOR 
ENGLAND 
Tel.: CROydon 9373. Cables: “Aeroserv, Croydon.” 
[0940 











AIRCRAFT SPRING WASHERS 
TO B.S. 

SPECIFICATION 
S.P.47 


CROSS MFG. CO. (1938) LTD., COMBE DOWN, BATH 











AIRCRAFT RADIO 
ENGINEERS 


There is always a good job awaiting you at 
AVIONICS LIMITED 
CROYDON AIRPORT, SURREY 


Tel.: Grams.: 
CRO 5791, 4383, 7744 Aeradio, Croydon 

















CENTRIFUGAL CASTINGS 
In Aluminium Bronze, Manganese Bronze, 
Phosphor Bronze, Gunmetal and Monel Metal. 
Proof Machined 
AID and ADMIRALTY Approved 
WHYTE & COLLINS LTD. 
Kelvin Works Fenton Stoke-on-Trent 
Telephone: Stoke-on-Trent 48107 
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AIRCRAFT FOR SALE 





A® SERVICE TRAINING, LTD. 
HAMBLE. Southampton, 


HAVYE for disposal two Anson I aircraft, with or 
without Certificates of green oy suitable for 
aie with large 
y to the Comman- 

: [0971 
£200 Tiger Moth in mint condition.—Airviews, 
Ltd., Manchester Airport. Tel.: Gatley 5502. 

094 


VENDAIR, Croydon Airport, offer Proctor Vain 
craft. Ex-Ministry; less than 14 hours since new 

engine and airframe. 
A STIN Autocrat, zero hours engine, price £675.— 
Vendair, Croydon Airport. CROy ydon 5777. [0603 
 e->y OR V Dual. Current C. of A. £400. PROC- 
TOR Ill, 4-seater. £400. Wescol, Queensbury, 
Bradford. Tel. Queensbury 2318. [3011 
.O.T.A.C. offer American, British aircraft ¢ and 
small including spares. Contact Downshire House, 
re Lane, London, S.W.15. Tel. Putney 
[0568 


passenger/freighter conversion, 
> ms of spares.—For details, a 





AIRCRAFT WANTED 





Ov demand for good used aircraft of all descriptions 
is very great. Operators or owners wishing to dis- 
pose of aircraft, engines, or anything aeronautical, are 

asked to communicate at once to:— 
i" + epnee LTD., 29, Bury Street, London, 

. 

wt 2848. Cables: “Dundasaero, Piccy, London.” 
[0558 





AIRCRAFT FOR HIRE 





IPER CUB—hire and fly yourself; moderate rates, 
hour, day, week or month. 
A J. WALTER, Gatwick Airport, Horley, Surrey, 
e Tel.: Horley 1420 and Horley 1510, Ext. 105 
Cables: “Cubeng, London.” [0269 
AUSTERS for hire; anywhere in the U.K. or Con- 
tinent. Ideal for touring; hours for commercial; 
acrial photography, etc. Large fieet available. Daily 
or weekly rates.—Portsmouth Aero Club, Airport, 
Portsmouth. Tel. 717641. [2945 





AIRCRAFT ACCESSORIES AND ENGINES 





A, J. WALTER. 

iy following items are available from our large 
STARTERS, N3EY, E.80.756. 

(COMPASSES B.16, P.12. 


AGNETOS SF4L-8, SF14U7, SF4LN8, 
SC4RN8, S4LN20 

ARBURETTORS, *NAYSE!, PD12H4, PD12H3, 
PD12F2, PD12FS, MA3SPA 


Fuet pumps G6, AN4100, AN4101, AN4102. 
YAcuuM pumps B.8, B.12. 

GPARKING plugs C26S, C34S, RBIOR. 
GENERATORS O-1, Ml. 


+ lots more accessqries, hydraulic parts and other 
4 — are available to remove the wrinkles 

fr m ge coed of all types of aircraft. 
J. WALTE Gatwick Airport, Horley, Surrey. 
.. Horley a and Horley 1510, Ext. 105. 
: “Cubeng, don.” [0268 
MILITARY and en) aircraft and engine spares.— 
Morris and Horwood, Ltd., 9 Cavendish Sqe018 
W.1. Tel.: Langham 6467. 0013 
VENDAIR, Croydon Airport, suppliers of om 
components, engines and ancillary equipment for 
— and American aircraft.—Vendair, Croydon 
[0605 
TLAMENT lamps, British and American, gener- 
ators Ml, M3, Ol, Pl, R1, 313, 314, 778, Amply- 
dine, etc. Aijrcraft super cabin heater, relays, fuses, 
and a large range of other ancillaries. Suplex Lamps, 
Ltd., 239 High Holborn, London, W.C.1. [0433 





AIRCRAFT PROCUREMENT 





P. CAPT. EDWARD MOLE, B.Sc., A.F.R.Ae.S., 
- Dover St., London, W.1. Tel.: Grosvenor 


GPECIALIST. in the procurement of aircraft and 
aviation equipment on behalf of clients at home and 
[0401 


overseas. Representation and agencies invited. 





AIRCRAFT SERVICING 





RREPAIRS and C. of A. overhaul for all types of air- 
craft.—Brooklands Aviation, Ltd., Civil R 

Services, Sywell Acrod ,» Northamp el.: 
Moulton 3218. [0307 
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FLYING BOOTS 


Lined throughout with soft lux- 
urious Sheepskin, these excellent 
boots have all leather uppers, 
leather sole, rubber heel, strap and 
buckle adjustment and exclusive 
calf retaining strap. 

Sizes, Ladies 5-9 Gents 5-12 £5-9- 
Terms to Flying Clubs Trade supplied 
Send 3d. in stomps for illustrated catalogue 


D. LEWIS LTD. (DEPT. F.) 
124 GT. PORTLAND ST., LONDON, W.1 
Tel. Museum 4314 Grams: Aviakit, Wesdo, London 




















WIRE 
THREAD INSERTS 





FOR NEW DESIGNS 
AND SALVAGE 
CROSS MFG. CO. (1938) LTD. 
COMBE DOWN, BATH 


Tel.: COMBE DOWN 2355/6 














Required for new Aero Engine 
Drawing Office situated in a central 
position in West End of 
London, 


for Sheet Metal and Mechanical 
Engineering work. Previous aero 
engine experience not necessary. 
INTERVIEWS will be held in Lon- 
don during the week and at week- 
ends, if desired. 
GOOD SALARIES and excellent 
opportunities. 
Full particulars, quoting E.D.25, to 
be forwarded to the 
Personnel Manager, 
THE BRISTOL AEROPLANE Co. Ltd. 
Engine Division, 
Filton House, Bristol. 
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BUSINESS AND PROPERTY WANTED 





COMPANY of repute seeks to acquire Aeronautical 
Engineering Company, preferably covering elec- 
trical engineering overhaul work and sub-contracts. 
Adequate capital available for sound development pio- 
jects. ee any suggestions will receive careful 
attention.—Box 0645. [3026 





CLOTHING 





44 (Rhodesia) Squadron tie now available to ex- 
members.— Box 0696. 3040 
A.F. and R.N. officers’ uniforms purchased; large 
e selection of R.A.P. officers’ kits for sale, new and 
reconditioned.—Fishers, Service Outfitters, 85-88 Wel- 
lington Street, Woolwich. Tel.: Woolwich 1055. [0567 





CLUBS 





ONDONERS! Your most accessible and reasonable 
club. M.C.A. approved course. Austers 45/- 
hour, trial lesson 17/6.—Phone Penguin Flying fozs3 
$s AND ESSEX AERO CLUB, Stapleford 
Tawney Aerodrome. M.C.A. approved private 
pilot’s licence course. Auster, Tiger, Hornet, Messen- 
ger and Proctor aircraft. Trial lesson, 35/-, 15 miles 
centre of London. Central Line Underground to 
Theydon Bois, bus 250 to Club. Open every day.— 
Tel.: Stapleford 210. [0230 





CONTACT LENSES 





LENS CENTRE, 7 (D1) 
C.1. Deferred terms. Book- 
[0342 


ODERN CONTACT 
Endsleigh Court, W.C 
let sent. 





“PUBLIC ANNOUNCEMENTS 





AIR TRANSPORT ADVISORY COUNCIL 


TH Air Transport Advisory Council give notice that 
they have received the undermenuoned applications 
to operate scheduled air services:— 
FROM Lancashire Aircraft Corporation, Ltd., of 7 
Berkeley Street, London, : 
PPLICATION No. 432. For a “Seasonal Inclusive 

Tour Service with Dakota aircraft in conjunction 
with Air-Coach, Ltd., for the onnees of passengers 
and supplementary freight between Blackpool (Squires 
Gate) and Beauvais (Tille) at a frequency of from two 
to four services weekly duri the season from May 
to October each year, for a period of seven years, com- 
mencing 4th May, 1955. The Company to operate to 
Paris (Le Bourget) or to Le Touquet should the airport 
at Beauvais not be available. 

PPLICATION No. 433. For a Seasonal Inclusive 

Tour Service with Dakota aircraft in conjunction 
with Air-Coach, Ltd., for the carriage of passengers 
and supplementary freight between Black 1 (Squires 
Gate) and Strasbourg (Entzheim) at a frequency of 
from one to two services weekly during the season from 
May to October each year, for a period of seven years, 
commencing 15th May, 1955. 

PPLICATION No. 434. From Airwork, Ltd., 

15 Chesterfield Street, London, W.1, for a C sionial 
Coach Service with Hermes IV aircraft for the carriage 
of passengers and supplementary freight between Lon- 
don and Bermuda, Nassau-Jamaica-Barbados and 
Trinidad at a frequency between London and the West 
Indies of from one to two services weekly for a period 
of 10 years, commencing three months after date of 

roval. 
PPLICATION No. 435. From Hunting-Clan Air 

Transport, Ltd., of 5 Fitzhardinge Street, London, 
W.1, for a Seasonal Inclusive Tour Service with Dakota 
and/or Viking aircraft in conjunction with G. M. 
MacDonald (Air Travel) Agency, Ltd., for the carriage 
of passengers between Manchester (Ringway) and 
Tarbes (for Lourdes) at a frequency of from one to 
five services weckly during the season from April to 
October inclusive each year for a period of seven years, 
commencing Ist April, 1955. 

‘THESE applications will be considered by the Coun- 
cil under the Terms of Reference issued to them by 
the Minister of Civil Aviation on 30th July, 1952. Any 
rerresentations or objections with regard to these appli- 
cations must be made in writing stating the reasons 
and must reach the Council within 14 days of the date 
of this advertisement, addressed to the Secretary, Air 
Transport Adviso: ,  — 3 Dean’s Yard, West- 
minster, London, $.W.1, from whom further details 
of the applications may be obtained. When an objection 
is made to an application by another air transport 
company on the grounds that they are applying to 
operate the route or part of route in question, their 
application, if not already submitted to the Council, 
should reach them within the period allowed for the 
making of representations or objections. 
Tis Air Transport Advisory Council also give notice 
A. the following application has now been with- 


APPL ICATION No. 394 from Dragon Airways, Ltd., 
of Speke Airport, Liverpool 19, for a Seasonal 
Vehicle Ferry Service between Liverpool (Speke) and 
Belfast (Nutts Corner) via the Isle of Man (Ronalds- 
way) with Bristol 170 aircraft, which was advertised 
in “The Times,” “The Aeroplane” and “Flight’’ on 
Friday, 22nd October, 1954. [3044 
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CONSULTANTS 


TUITION 


TUITION 





W. SUTTON (CONSULTANTS), LTD., 7 
e Lansdown Place, Cheltenham. Tel.: 5811. [0291 
ING COMMANDER R H STOCKEN, 
F.R.Ae.S., Eagle House, 109 Jermyn Srreet, 
London, $.W.1. Tel.: Whitehall 8863 [0419 





PACKING AND SHIPPING 





AND J. PARK, LTD., 143-9 Fenchurch St., B.C. 
e Tel.: Mansion House 3083. Official packers a 
shippers to the aircraft industry [00 


F*PoR T PACKING SERV ICE, LTO. ai. 
Buildings, 56 Kingsway, W.C.2. Tel.: Chancery 
$121-3. Scientific packers to the Services and ‘——— 4 

Specialists in the packing of aircraft and aircraft com- 

ents. Approved packers for the Admiralty, A.I.D., 
fry. CLA. C.LS., LB.M.S., M.o.S. and many 

foreign Government Departments. [0920 








PHOTOGRAPHY 





AiRc RAFT cameras K20, K24, F24, FS2, etc. We 
have large stocks ss Le we controls, 

mounts, lenses and process 
ARRINGAY PHOTO UPPL igs (F.M.), 423 
Green Lanes, N.4. MOU. 20 [2942 
cameras; large 


AMERICAN and British ened 
stocks of latest models available, including F24, 
FS2, K8a, K20, K24 and G45, etc. Also spare parts, 
lenses, films, equipment, etc. Inquiries will, receive 
immediate attention 
IRECT PHOTOGRAPHIC SUPPLY CO., 2 Har- 
row Road (Cnr.), Edgware Road, London, W.2. 


Tel.: PADdington 7581 [0563 





TUITION 





EARN to fly for £26. Instructors’ 
instrument flying for £3/5/- per hour. 

ing £4/5 per hour Residence 5 gns. weekly 
Approved M.C.A. private pilot’s licence course 
Specialized course for junior commercial pilot's licence. 
Wiltshire School of Flying, Ltd., Thruxton Aero- 
drome, nr. Andover, Hants. Tel.: Weyhill 352. [0253 


licences and 
Night fly- 


QBTAIN a civil licence with our help and advice. 
Write or phone for our brochure and details of fees 
and easy payment scheme to: 
AVIGATION LIMITED 
30 Central Chambers, Ealing, London, W.5 
Phone: Ealing 8949 [0249 





QURREY Flying Club, Croydon Airport, M.C.A. 

approved for private pilots’ licences. Open seven 

days a week. Crovdon $152. [0293 

XPERIENCED teachers offer special postal tuition 

for Service children, home or overseas. a 

E! Brochure giving full details of courses, g all 

wa T+ ee co A.F.R.Ae.S., A.R.B. 

, M.C.A,. exams, etc. ¢ are the only postal 

training college oo by an ae | + oe 

- writ to E.M.1. Institutes, London, , (0964 

SFiving: Scho -ON-SEA Municipal 4 ‘Gis and 

School. Comprehensive flying training for 

iJots licences, ratings and endorsements. Special 

facd ities for instrument, night flying and “twin” con- 

versions.. No entrance fee or subscription. M.T.C.A. 
oved 30-hour course. 

UNICIPAL Aijrport, Southend-on-Sea, 

Rochford 56204. 
P.R.Ae.S., A.R.B.Certs., A.M.1.Mech.E., 

« “no pass, no fee” terms; over 95 per cent. suc- 
cesses. For details of exams and courses in all branches 
of aeronautical work, navigation, mechanical eng., write 
for 144-page handbook free.—B.1.E.T. (Dept. 702), 29 
Wright's Lane, W.8. [0707 

RITAIN’S AIR UNIVERSITY CAN TRAIN 

YOU for an airline career. Hundreds of today’s 
airline captains and key maintenance personnel are 
graduates of this famous establishment. Courses are 
available for Commercial and Airline Transport Pilots’ 
Licences, Instrument Ratings and Maintenance Engi- 
neers’ Licences 

R details of these and other courses, apply to.— 

the Commandant, Air tvice Training, pat 
Hamble, Southampton [o9 

ERONAUTICAL. Comprehensive full-time in 

nical and practical training for careers in all 
branches of aviation engineering. Diploma course leads 
to interesting executive appointments in civil aviation 
design and development, draughtsmanship, mainten- 
ance, etc. Extended courses to prepare for A.F.R.Ac.S 
and Mech.E. examinations.—Write for 

s to Senior Master, College of Acronautical 
ineering, Chelsea, London, $.W.3. Flaxman 0021. 
[0019 


0769. 


Essex. 
[0453 
etc., on 





LONDON SCHOOL OF AIR NAVIGATION 


ge PE int ted and 
al M.T.C_A. fences, Le XO. 


standards. mf highest in coun 

Study” courses excellent alternative. F oman 

oe presentation. Attractive terms. Our 

doy income in shortest possible time. 

[xx procedures, R/T, type ratings, re- 

fresher may instrument 

33 Ovington Square, Knightsbridge, S.W.3. KEN. 
$221. [0277 





SITUATIONS VACANT 





The engagement of sons answering these advertise- 

ments must be made through th the local office of the 

Ministry of Labour and National Service, etc., if the 
applicant is a man aged 18-64 or a woman aged 18-59 

inclusive, unless he or she or the employer is 

from the provisions o Lao. — emma of Vacancies 





THE ENGLISH ELECTRIC CO.’S 
GUIDED WEAPONS DIVISION 
have vacancies at 
Luton 
for 
SENIOR ENGINEER INSPECTORS 


Tt! work will require close liaison with flight trials 

and design engineers and may involve participation 

in trials away from base 

APPLICANTS should have H.N.C. (Blectrical) or 
equivalent qualifications and have several years’ 

experience covering two or more of the following:— 

(1) Electronics (D.C. amplifiers, pulse circuits or 
microwaves) 

(2) Gyros. 

a Hydraulics. 

4) Servo systems. 

'HESE are senior appointments carrying attractive 
salaries are pensionable after — 
period. Housing assistance can be given to succes sful 
> ye normally resident in the Cus London 

tions to Dept. C.P.S., 336/7, Strand, 
we C.2, quoting Ref. 1355E. [3002 








THE HELICOPTER DIVISION 


OF 


SAUNDERS-ROE LTD. 
at SOUTHAMPTON AIRPORT 


are enlarging their Design Team and invite 
applications for the following vacancies :— 


1. SENIOR TECHNICIAN 

This post carries considerable respon- 
sibility and requires a knowledge of heli- 
copter aerodynamics and vibration prob- 
lems. A degree is essential, preferably 
with Honours. 


2. SENIOR STRESSMAN 

Preferably with a Degree and at least 
four years experience in aircraft stressing. 
Helicopter experience would be an advan- 
tage. 


3. TECHNICIANS 

Technicians are required for work on 
helicopter aerodynamics, performance and 
vibration analysis and for project investiga- 
tions. A Degree or H.N.C. is a requirement. 


4. INTERMEDIATE STRESSMAN 
With experience in aircraft stressing. A 
University Degree or H.N.C. is desirable. 


5. PROJECT DRAUGHTSMAN 
Experience in aircraft project design 

would be an advantage. 

6. ELECTRICAL DRAUGHTSMAN 


To take full responsibility for electrical 
installation work in the Division. 


Salaries will be commensurate with age 
and experience. Please apply to:— 
Personnel Officer, Saunders-Roe, Ltd., 
East Cowes, Isle of Wight. 








GLOSTER AIRCRAFT CO. LTD. 


GLOUCESTER 


HAVE VACANCIES ON SUPER-PRIORITY 
DESIGN AND DEVELOPMENT PROJECTS 


FOR 
AIRCRAFT 


DESIGN DRAUGHTSMEN 


(SENIOR & JUNIOR) 


Consideration will also be given to Draughtsmen 
with Mechanical, Structural or Electrical experience. 


Also 
STRESSMEN 


(SENIOR & INTERMEDIATE) 
for both strength and flutter calculations. 





The conditions of employment are good with pro- 
gressive salary, good sports and welfare facilities, 
pension scheme, etc. 








APPLICATIONS STATING AGE, PREVIOUS EXPERIENCE 
AND EMPLOYERS SHOULD BE ADDRESSED TO THE 


CHIEF DESIGNER 
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BLACKBURN & GENERAL AIRCRAFT 
BROUGH, . YORKS 


require 
TECHNICAL ASSISTANTS 
STRUCTURAL ENGINEERS 
DRAUGHTSMEN 
TECHNICAL AUTHORS AND 
ILLUSTRATORS 
in both Senior and Intermediate grades for the 
following sections of their 
AIRCRAFT DIVISION 
Aerodynamics 
Stress 
Design 
Weight Control 
Structural and Mechanical Test 
am Ae A Development 





Interesting work under good conditions. 
Contributory Pension Scheme and Life Assur- 
ance benefits. New houses at low rentals, 
adjacent to the works, can be 1 ,ade available 
early in 1955 to married men who join the 
Company from other areas after a satisfactory 
probationary period. Applicctions, giving 
details of age, experience, etc. (.0 be treated in 
strict confidence) should be aidressed to the 
Personnel Manager at the above address. 
Mark envelope “DO.” 

















THE BRISTOL AEROPLANE CO., LTD. 


urgently requires 
DRAUGHTSMEN 
for work on highly important new 
Turbine Engine and Ramjet Projects. 
Applicants should have experience in 
mechanical and/or sheet metal work and 
preferably have reached O.N.C. or H.N.C. 
standard in Mechanical Engineering. 
Salaries and prospects of promotion on 
merit are excellent. Good working con- 
ditions, pension scheme and welfare 
facilities. Applications quoting £.D.22 
should be made in writing to the 
Personnel Manager, 
Bristol Aeroplane Co. Ltd., Engine 








Division, Filton House, Bristol. 











HUNTING-CLAN AIR TRANSPORT 


LIMITED 


require 
CAPTAINS 
holding 


A.L.T.P. LICENCE and YORK 
or VIKING ENDORSEMENTS 


Reply in writing to: 

Technical Manager 
HUNTING-CLAN AIR TRANSPORT LTD. 
London Airport, Hounslow, Middlesex 











THE BRISTOL AEROPLANE 


COMPANY LIMITED 
requires:— 

JIG & TOOL DRAUGHTSMEN 
for work on highly important new 
projects. 

Pension scheme, salaries and pros- 
pects of promotion on merit are 
excellent. 
Applications, quoting E.D.23, giving 
details of experience, age and quali- 
fications should be addressed to the 
Personnel Monoger, 

The Bristol Aeroplane Co., Ltd., 
Engine Division, Filton House, Bristol. 














SITUATIONS VACANT 





SENIOR INSTALLATION DESIGN 
DRAUGHTSMEN 
are required at 
SUPERMARINE DIVISION 
of 
VICKERS-ARMSTRONGS, LTD. 
for 


LECTRICAL, electronic and/or radio, radar aircraft 
work. Excellent positions for the right men able 
and w to take responsibility, show imitiative and 
follow the job through. 
first requirement is for men with similar air- 
craft experience, but applicants will be welcomed 
from others who have experience in the electrical or 
radio industry associated with aircraft and the like. 
Frutt details stating age, salary, etc., to 


VICKERS- PARMSTRONGS, LTD., 
Supermarine Works, 
Hursley Park, 


Nr. Winchester. [2995 





VECKERS-ARMSTRONGS, LIMITED 
now in Production of Super-priority Aircraft 
require: 

Draughtsmen (Senior and Junior) 
preferably with aircraft experience. Men _ with 
mechanical, structural and electrical drawing experience 

also considered. 
Jig and Tool Draughtsmen 
for designing machine fixtures, assembly tools and jigs. 
Aircraft Planners 
Ratefixers 
Estimators 
and 
Inspectors. 
Write giving full particulars expats age and salary 


required for Personnel Dept., th Marston Works, 
Swindon, wn [2982 





AIRCRAFT STRUCTURAL ENGINEERS 


Treo. senior men with good qualifications are re- 
att an for interesting structural ee — 
concerned with high speed projects ese 
senior appointments and only men with the follo 4 4 


should apply:— 
R post Gi ened academic qualifications, wide 
—— in detail design and stress analysis, 
—— dge of modern workshop processes, ability to 
lead a grow 
For Poet rib) —high academic qualifications, experi- 
ence in research on new forms of construction and 
~~ — of stress analysis and a capacity for super- 


A TERACTIVE salaries will be paid to the men 

finally selected and suitable unfurnished accom- 

modation — be made rr soon after the com- 

mencement of employmen 

WRITE, giving details ot age, experience, qualifica- 
tions, etc., to Box 3J, M 3091 A. K. Advg., 212a, 

Shaftesbury Avenue, London, W.C.2. [3001 





i you have aircraft dostem expestenee and would 
like to explore the possibi s of working and li 
3 ee you have only to sen al 
for an application form to the address below. 
would be pleased to hear from qualified 
for employment in any of following 


DRAUGHTSMAN 
Peon Mechanical or Full-Scale Layout), 
TRESSMAN 


STRUCTURAL TEST ENGINEER, 
AERODYNAMICIST 
HYDRODYNAMICIST, 
PROJECT ENGINEER. 
are able to offer i with acc 
participation in pension and assurance schemes 
and a salary in accordance with experience and qualifi- 
cations. 
THE PERSONNEL DEPT. (Ref. 5/19), 
SAUNDERS-ROE, LIMITED 
EAST COWES, Lo.W. 


Aarti. 





[3035 





DEVELOPMENT ENGINEERS 


REQUIRED for interesting work in London area on 

development and testing of new methods of air- 
craft and helicopter construction and materials. H.N.C. 
or equivalent and experience of development work or 
in drawing office or technical office are basic essentials. 
Applicants —— write to Box 0768 and quote refer- 
ence DE/C. [3047 





DENIS FERRANTI 
METERS LIMITED 


BANGOR NORTH WALES 


Due to expansion of our Design 
Laboratories, a new post exists for an 
ASSISTANT CHIEF ENGINEER 


The duties include the control of 
Research and Development work on 
electrical instruments, electro-mag- 
netic devices, electronic equipment 
and precision mechanisms. Experi- 
ence in dealing with Ministry 
Development contracts will be an 
additional qualification. 
Applicants should have a good degree 
and experience in one of the above 
fields. The Company is expanding 
rapidly and there are good prospects 
for advancement. 


In addition vacancies exist for 
SENIOR DESIGN ASSISTANTS 
having experience in (i) Optical 
equipment, preferably in aircraft 
application, (ii) Electronic instru- 
mentation and (iii) Electro-magnetic 
devices and instruments for aircraft 
use. 

Also 
DESIGN DRAUGHTSMEN 
with experience in one of the above 
fields. 

The factory is situated in a pleasant 
coastal and mountain holiday centre 
and assistance will be given in 
obtaining accommodation. 
Application in confidence to Chief 











os 


TOMUUYAIOAU DAA 


Engineer. 
OMCOMOUTENESEN EEN U0 


FLIGHT 
REFUELLING 


LIMITED 


~NUM : 


kon 


Urgently require :- 


AIRFRAME 
FITTERS 


MECHANICS 


Ex regular or National 
Service men required for 
Meteor Overl:aul. 





Special "bus ser 
vice from Salish 
Ringwood, Bournemouth, Chriss, 
church and Poole. F 


Apply in writing 
to Personnel Manager, 


TARRANT RUSHTON AIRFIELD 


Nr. Blandford, Dorset 
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"SITUATIONS VACANT 


SITUATIONS VACANT 


SITUATIONS VACANT 





FERRY AIRPORTS LIMITED 


HE following vacancies occur at our maintenance 
base at Blackbushe 
Skilled air frame fitters, experience on Bristol 
Freighters and Hermes aircraft essential 
Skilled engine fitters with experience on Bristol 
Hercules engines 
Skilled electricians, experience on Hermes aircraft 
referred 
Instrument makers, skilled overhaul and repair 
(¢) Radio mechanics, skilled repair and maintenance 
“OOD rate and conditions on interesting work 
Application should be made to Personnel Office, 
Ferry Airports Limited, Blackbushe Airport, Camber 


(¢) 


(d) 


REQUIRED for service in Middle East Area. 


Pilots—minimum qualification commercial licence 
with instrument ra 
Engineers—“A” 

or more of 


(1) 
rad Ge or single licences for one 


the ——t, airframes / engines: 
Dakota, Dove, ..apide, P. & R.1830, Queen II, 
Queen 70 


Engineers. ~“X%" electrical/instruments licence. 
Aircraft and engine fitters with experience of 
Dakota and/or Dove, P. & W. R. 1830 ¢ cen 70. 
WRITE to: Airwork Limited, Overseas Division, 
Sutton Lane, Langley, Slough, Bucks. [5006 


ABRONAUTICAL engineers required, age 25/35. 


(2) 


(3) 
(4) 


A V. ROE & COMPANY, LIMITED have the fol- 
* lowing vacancies in their Technical School, 
situated at Woodford Aerodrome, Cheshire. 

(a) An instructor/airframes is required for lecturing 


be given to ex- 

| who are “Halton trained men. 

Some ‘experience of instructing will be an advan- 

tage, together with an up-to-date knowledge of 
modern aircraft. 

An instructor/electrical is required for lecturing 

on aircraft electrics. Applicants should have 

served an apprenticeship as an electrician and have 








a knowledge of A.C. as well as D.C. Preference 

H N.C or degree standard necessary. Good works will be given to those having aircraft experience 
experience preferable with apprenticeship on air- (incl Ac instruments) and also to those 

~~ engines. R, owledge of inspection and test pro- © have done some instructing previously. 

cedures essent 

VACANCY in North Midland area where duties PLICATIONS, giving full details st — 

pane aaa type and modification V. Roe & 

pproval an rational development. Mid: 

Vac CANCY im London area where duties primarily Co., Ltd., Greengrate, dieton, Manchester. [3031 

and type FLECTRICAL testers required, to cover the testing 


a val. 
per after overhaul of current types of British and 
ERMANENT position. Salary—according to i- | am 
fications and ed experience. Superannuation vcheme a © - equipment. Excellent opportunity 
01 


: for 
in force. Box 0600 itech © LIMITED, Aylesbury and Thame Air- 
IG and tool emepeen mapeaty required. Age , Buck (3038 
23-30. O.N.C. ee with experience on small | ¥— BCTORS: required by — Ltd., at Bovi 
aircraft. Assembly jigs, also small quantity sheet metal ue ee. & ience on heavy aircraft fera 
tooling. 5-day week.—Apply in writing, giving full with x 8 licences. — Te’ one 
s of age, ee and salary required, to 
ersonnel t, Plight Refuelling Ltd., Tarrant 
Rushton Airfield, nr. Blandford, Dorset. (3029 


ley, Surrey [2984 








AIRCRAFT VIBRATION ENGINEERS 


ALE or female engineers, having a good mathe- 
matical background, are invited to apply for inter- 
mediate appointments in a section engaged on flutter 
and vibration analysis on modern high speed aircraft. 
RITE stating age, experience, etc., or send P.C. 

for ap an form, to the Personnel Depart- 
ment (Ref: F , Saunders-Roe Limited, East Cowes, 
LO.W [3000 


concerned with engine performance 


| ICENSED flight radio operators required. APP ’ 
4 Dan-Air Services, Ltd., 36/38, New Broad 5t., 
London, E.C.2. Phone London Wall 5911. f 004 
‘HIEF stressman, with good aircraft structural ex- 
perience, required for super priority work by old 

established firm on South Coast.—Apply Box 0694. 
[3037 


ARAL 


Components made to manufacturer's specification 


2143 or write for maton to Administrative 
intendent, Skyways, Ltd., Bovingdon Airport, Hemel 
Hempstead. (3041 











Component Specialists 
to the Aircraft Industry 











Amal Ltd., Holdford Rd., Witton, Birmingham 6 











‘ : ili 
' Now in Quantity Production 


HYDRAULICALLY-OPERATED 
PASSENGER STEPS 


In regular use by M.T.C.A., 

B.E.A.C., Air France, Sabena, 

S.A.S., etc. in U.K. and overseas. 

Mark Ill fitted flourescent light- 
ing, etc. 


Variable Platform heights: 
Mark I! 46" to il & 
Mark I! 5’ 6" to 1) 


B-T-COLLINGRIDGE - LTD 


FELTHAM - : MIDDLESEX - Telephone: FELTHAM 2654- 2654-5-6 


IDENTIFICATION 
TAPES 


Conforming to the 
International 
Colour Codes 

help build and maintain the 
aircraft of the Western World 


Send for specimens of these and 








-s 





. 

Suppliers of MACHINED and FABRICATED 

COMPONENTS in all Plastic and Allied materials 
to Britain’ s aircraft industry 


other Gosheron tapes for mask- 
ing, sealing, protecting, insulating 


John Gosheron & Co Ltd 
Gayford Road London W 12 
Telephone : pa Bush 3326-8 & 6271-4 (7 lines) 


Telephone : 
CLERKENWELL 


UHLHORN, AVE, 
0145/6/7/8/9 LONDON 


We are proud to have the pleasure of supplying our precision 
products to many of the leading British aircraft constructors 


UHLHORN BROS. LTD. 
i 53 CITY ROAD, LONDON, €E.C.1 


~— ~-~4 
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BROOKLANDS 
AVIATION Lrtp. 


NORTHAMPTON 


require 


AIRFRAME FITTERS 


RATEFIXER 


Preference given to Ex-R.A.F. and 
R.N.A.S. Technicians 


Regular work with bonus and Over- 
time 


Apply to: 
Brooklands Aviation Ltd., 
Buttocks Booth, Moulton, 

Northampton 

















THE FAIREY AVIATION 
COMPANY LIMITED 


HEATON CHAPEL, STOCKPORT 


require 
STRESSMEN 


with Degree or H.N.C., and not less 
than three years experience in 
Aircraft Industry 


also 


SENIOR and INTERMEDIATE 
DRAUGHTSMEN 


Aircraft experience desirable. 


Write, stating age and experience 
etc., to: — 


The Employment Manager, 
Heaton Chapel Works, 
Stockport 

















WESTERN MANUFACTURING 
(READING) LIMITED 


In our expanding Research Depart- 


ment vacancies are continually 


arising for 
DEVELOPMENT ENGINEERS 
SENIOR AND JUNIOR DESIGNERS 
AND DRAUGHTSMEN 


Applications are invited from per- 
sonnel experienced in the design and 
development of electro-mechanical 
aircraft equipment, and should be 
submitted to the 


Personnel Manager, 
Western amen: ean (Reading) 
td., 

The Aerodrome, 
Woodley, Reading, Berks. 














SITUATIONS VACANT 





AIRCRAFT Design. 


) you have technical experience in Project Design 
ate we should be very pleased to hear from you. 
EB can offer interesting work in a specialist group 
and are prepared to assist with accommodation. 
DETAILS of age, qualifications and experience 
should be sent to Box 3] M 2504, A.K. Advg., 
212a, Shaftesbury Avenue, London, W.C.2. [2970 
a “D” Licence engineer required with experience 
on light aircraft engines. 
PPLY, Chief Engineer, Derby Aviation, Ltd., 
Derby Airport, Derby. [3007 
FFuIGHT engineers licensed A and C on York and 
Merlin immediate vacancies. Write Dan-Air Ser- 
vices, Ltd., 36/38 New Broad St., London, E.C.2 
Phone London Wall 5911. [3003 
ERBY AVIATION, LTD., Derby Airport, Derby, 
require engine and airframe tters, preference 
given to ex-R.A.F. and R.N.A.S. Technicians. Mos- 
quito experience an advantage. oe 
(CHIEF stressman is required by Normalair, Ltd., 
be responsible for strength calculations in Ing 
tion with aircraft pressurizing and air conditioning 
equipment, including cold air units and high altitude 
breathing equipment, and other new projects. An 
engineer degree or equivalent is essential. 
A PLICATI — Stating age, experience, qualifica- 
tions and salary required, are to be addressed in 
the first instance to the Personnel Officer, Normalair, 
Ltd., Yeovil. [0347 


QCHEDULE clerks required for the preparation and 
maintenance of spares schedules in connection with 





FERRANTI LIMITED 
EDINBURGH 


Flight Trials Division 
APPLICATIONS ARE INVITED FOR 
ELECTRONIC ENGINEER for inter- 
esting work in their Flight Triais division. 
The engineer will be engaged on trials to 
evaluate the technical and operational 
performance of fire contro! and naviga- 
tional systems, air and ground. The 
qualifications required are to degree or 
equivalent standard with a minimum of 
three years’ experience. Ref. No. 
29/EE/TID 
RADAR MAINTENANCE ENGIN- 
EER who will be responsible for a small 
outstation. Duties will involve limited 
<a in the U.K. Ref. No. 29/RME/ 

ID. 


Ex Radar Officers and Senior N.C.O.'s are 
invited to apply for either or both vacancies. 
The appointments are pensionable and offer 
excellent prospects and working conditions in 
or attached to our new laboratories 

Apply for an application form, 
quoting appropriate reference num- 
ber to the Personnel Officer, Ferranti 
Limited, Ferry Road, Edinburgh 5. 








gas turbine and internal combustion Acro eng 
sponeume must have had previous experience.— 
ease write giving x and details of previous experi- 
ence to the Personne | The de Havilland Engine 
Company, Limited, Stag Lane, Edgware, Middx. [2981 
ECHNICAL authors required in the technical publi- 
cations department in connection with the prepara- 
tion of sircraht technical manuals for servicing, main- 
tenance and —_ of super- priority aircraft. Write 
giving full details of experience and salary required to 
ersonnel Dept., Vickers-Armstrongs, Ltd., Hursley 
Park, nr. Winchester. [3014 


ANTED. Designer-draughtsmen for sales 
development work designing structures in light 
metals. Must possess or be aiming for Higher National 
Certificate. Location, Banbury, Oxon. Prospects of 
eventual promotion from drawing-board. Pension plan 
in operation.-—Send full particulars of previous experi- 
ence to Northern Aluminium Co., Ltd., Bush House, 
Aldwych, London, W.C.2. [3030 


EST pilot. Airwork Limited requires immediately 

a pilot to test the R.C.A.F. Sabre at their Ring- 
way depot. The expected qualifications are: Consider- 
able and current experience on jets, instrument rating, 
flying medical pa J and willingness to undergo 
decompression test.—Applications, quoting the above 
information, are to be forwarded to Chief Test Pilot, 
Airwork Limited, Gatwick Airport, Surrey. [3039 


SENTOR and intermediate design draughtsmen ur- 
gently required, with experience on mechanical 
and precision engineering, for development work. 
Pleasant working conditions. 5-day week. Special buses 
at cheap fares from Bournemouth, Christchurch, Poole, 
Salisbury and . Apply in writing to Person- 
nel Manager, Flight Refuelling Ltd., Tarrant Rushton 
Airfield, nr. Blandford, Dorset. [3042 
SSISTANT aerodynamicist required. Good 
salary and prospects for a man with aerodynamics 
and mathematics to degree standard. Industrial ex- 
perience preferable but not essential. Applicants must 
be British by birth and free of National Service com- 
mitments. (Ref. 63.) Please write in detail, quoti 
Reference No. to: The Personnel M er (Technica 
a. de Havilland Propellers, Limited, Hat- 
field, Herts. [3025 


OUSING assistance will be offered to senior 
draughtsman required for work on small section. 
Experience of aircraft ancillary equipment design re- 
quired. Knowledge of small turbines and solid pro- 
pellants an advantage. pany situated in pleasant 
country surroundings, 1 hour west of London.— Please 

apply, giving details of age, past experience, quali 
— = aa, present salary, salary requires to 
3045 


UNIOR technical salesman required for the Avia- 
tion Division of Elliott Bros. (London) Ltd., to deal 
with fuel systems components. Candidates should 
possess ee oe National Certificate and have served 
4 in aircraft or aero-engines, 

whilst good knowledge aircraft fuel and hydraulic 
systems, -k-. es electrical background, essen- 
tial. Successful candidate will be required to commence 
- yim service J oy, giving particulars 


¢ » etc., to Personnel 
Oats, Genun we Works, rn Kk S.E.13. (3032 


GENTOR commercial pilot. A vacancy exists for a 
licensed pilot expe on Dakotas and Valettas 
having not less than 3,000 hours command time on 
these or similar s. Preference will be given to 
ilots with current ¢ endorsement. Duties involve 
ing of Cage yam with equipment trials and 

alto 1 ey Ae ty a communications aircraft 
i post is pensionable and the 

Salary wil be in wen eral accordance with B.A.L.P.A. 
y quine eel 29/SCP/TID, and giving 

full - s of training, Cj and experience 
to oe Pescennel Officer, Ferranti Limited, Ferry Road, 
inburgh, 5. [2956 








THE BRISTOL AEROPLANE 
COMPANY LIMITED 
ENGINE DIVISION 


Vacancies exist for technical staff on 
stress and gerieral mechanical and 
structural engineering work on Gas 
Turbine Engines. 
Apprenticeship and Higher National 
Certificate standard in either 
Mechanical, Structural or Aero- 
nautical Engineering are minimum 
requirements. Preference will be 
given to young qualified engineers 
who have completed National 
Service. 
Applications, quoting E.D. 24, giving 
details of age, experience and quali- 
fications, should be addressed to the 


Personnel Manager, 
The Bristol Aeroplane Company, Ltd. 
Engine Division, Filton House, 
Bristol. 














HUNTING-CLAN 
AIR TRANSPORT 


LIMITED 
require 
CHIEF 
FLYING INSTRUCTOR 
holding A.L.T.P. LICENCE 
if possible with endorsements for 


VISCOUNT + YORK - VIKING 
AND DAKOTA AIRCRAFT 


Reply in writing :— 
TECHNICAL MANAGER 
Hunting-Clan Air Transport Ltd. 
London Airport 
HOUNSLOW 




















FLIGHT 


24 DECEMBER 1954 





SITUATIONS VACANT 


SITUATIONS VACANT 





S* NIOR and junior draughtsmen required for inter- 
esting work on remote control for aircraft and 
equipment.—Apply in writing to Teleflex 
Led., High Koad, Chadwell Heath, Essex 


Products, 
ELECTRONIC 2 


atomic 


LECTRICAIL ENGINEER 
4 Vickers-Armstrongs Limited, Supermarine Works, 
require for employment at their experimental airfield, 
graduate with research and development experience in 
electronic and electromechanical devices and/or record- 
ing equipment for interesting work on ground and air- 
borne measuring apparatus; the right man for this post 
will be keen to suggest and assess new techniques and 
to design and engineer suitable and workmanlike equip- 
ment. Permanent pensionable post with good prospects 
for suitable engineer. Apply ed Department, 
Hursley Park, Nr. Winchester. 3049 
OLLS-ROYCE, LTD., urgently require jig tool 
draughtsmen, detail draughtsmen and plant and 
equipment draughtsmen, to work at Derby. Where 
desirable a preliminary period of training will be given 
to accustom men to the specialized requirements of 
aero gas turbine engine work, and to Rolls-Royce 
drawing office practice. Good working conditions, 
canteen facilities, welfare amenities and sion 
schemes. Excellent prospects for advancement. Ad- 
vice and assistance given in the matter of 
housing accommodation. Apply to the Labour Man- 
ager (RK), Rolls-Royce Limited, P.O. Box 31, wii 
3019 





(CHIEF jig and tool draughtsman required for large 
aircraft factory. Applicants who should be about 
35 years of age must have served a full enginceri 
apprenticeship and have had considerable recent experi- 
ence in all phases of tool design for airframe manufac- 
ture. Good salary, pension scheme and permanency for 
right man.—Apply, giving and full details of quali- 
fications and experience to: Personne! Officer, Hawker 
Aircraft (Blackpool) Lrtd., South Shore, Blackpool, 
pilots required for Nigeria (Northern Region) 
on contract for 12/24 months in first instance. 
Salary scale (including expatriation pay) £1,469 rising 
to £1,631 a year. Jomm salary according to 
experience. Gratuity at rate of £150 a year. Outfit 
allowance £60. Free passages for officer and wife and 
assistance towards cost of children’s passages or grant 
up to £150 annually for maintenance in U. Liberal 
leave on full salary. Candidates, preferably aged 30-40, 
must possess Commercial Pilot’s Licence, Instrument 
Rating, and Radio Telephony Licence, and must either 
hold a “Full” Flying Instructor’s Certificate from 
Guild of Air Pilots or belong to the Al. R.A.F. 
Instructor category. They must have at least 2,000 
hours as — in-charge of single- and twin-engined 
aircraft evious a experience in tropical con- 
ditions an mn?" rite to the Crown Agents, 4 
W.1. State age, mame in block 
letters, full os and experience and quote 
M3B/34694/FE. 3036 





M. HOBSON, LTD., imvite a 
tions in the drawing office as 
detail and modification draughtsmen, 
men. The work is concerned with interes 
connected with fuel metering 
flying controls for aircraft.- 
houses, Wolverhampton. 
M. HOBSON, LTD., Hobson Works, Fordhouses, 
¢ Wolverhampton, require a number of tech- 


nicians for interesting development work . 
operated flying control, hydraulic systems, fuel 
metering systems. Preference will be given to appli- 
cants having Ve experience of ; rire systems, 
or to those engineering degree or standard. 


—Apply stating age, experience and salary ae) 


lications for posi- 
ollows: designers, 
check 


cers, stress- 
Lerner 


q y' 
Hobson Works, Ford- 
[0420 








SITUATIONS WANTED 





lot, Fleet Air Arm and R.A.F., 
f, private pilot's licence, seeks 
blicity.—-Box 054 


Pilot’s 


X-NAVAL Officer, 
qualified photograp! 
photographic post, record or pu 


ILOT, 26, single, Commercial licence 
endorsed Auster and Viking aircraft. Full Rm 
tor’s rating, Transport Command experience. Secks 
progressive position preferably abroad.— Box 0664. : 
[3033 





THE 


BRITISH 


INSURANCE COMPANY 


C.B.E., 


HEAD OFFICE 


BRANCH OFFICES 
JOHANNESBURG 


London House, 
Loveday Street, 
Tel: 33-3048 


MONTREAL 


276 St. James 
Street West, 
Tel: Avenue 68-6135 


TORONTO CALCUTTA 


61, Adelaide Se. East, 
Telephone: 
Empire 44892 





AVIATION 


The oldest and largest office 
specializing in Civil Aviation 


UNDERWRITER & PRINCIPAL SURVEYOR 


CAPT. A. G. LAMPLUGH 


F.R.Ae.S., M.1.Ae.E., F.R.G.S 


34 LIME STREET, LONDON, 


Telephone: Mansion House 0444 (6 /ines) 


LIMITED 


E.C.3 


VANCOUVER 


626 West Pender 
Street, 
Tel Tatlow 2167 


BRUSSELS 

99 rue de la Loi, 

Telephone: 
120,005 
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